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PEE PON my fiſt Application 

BIS to Mathematicks the follow- 

ing Treatiſe was compoſed 
: l 8 by me, "when very young, 

i rather as an Exerciſe to myſelf, than 
with any Defign of publiſhing it; but 
by upon ſhowing it to ſome Friends, they 
were pleaſed to think it a Trea- 

tiſe — teach Youth by, which was the 

5 e Reaſon of wy —_— to 

| e 


N Watt — and — and 
Zeal for any L Hitz uſeful to Society, 
emboldens me tb lay it under Your 
Protection. But — -configer, the 
high Character You ſo j uſtly ſſeſs, 
bach as 4 coliſumthate; engl e 

ſincere Promoter of uſeful 3 

I am fully ſenſible 5 the Unworthineſs 


of this Offering; if Nau are 
pleaſed to accept. of it, . T cal haye this 
Benefit by it, of declaring 8 5 chat 
Fam with the Neben Reid, 
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EL go 19; Bok if Na. 
on a 0 "extant;  thut 1 
Me cemimpertinent rf taube the. 
Og M with ener Oe i Shea 
Tag eme good” Mathematicians, 
eber Hon 4 road, and 
IG many who are + perfet? Maſters of ractice, bade 
IF written on-this Subjett. The ah theſe being 
nd of ingenious Specitlations, luue generally been 
e prolix 2 the Theory, and too ſport on the. prac- 
IF tical Part. Whereas the} ter bave in a great 
AY Meaſure El re Theory," and not being very 
c, ſolicitaus about Lan guage or . et bod, have 44 | 
II; vered. che. prathic uch a Manner, as 
bY they Fay. e e eee, and mueb le 
„ I 7emenberad, eſpecially fence tbrre is ſeldom Men- 
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viii The P REF ACE 
Eamon Th THe ert on: Nie- 

. ＋ . am very far from finding fault with 
alt the Books on this Subject; for there ape fome 
very full both on Theory and Prattice, agu 
-whieh have no other Objettion, bur that"t 
ure too tedious to be taught, and roo yu 70 


purchaſed by moſt People. 


Youth ought to learn the Elements from foort- 
er Treatiſes, and afterwards at their Leiſure 
fhowld read general & wy in N to 9 


ö 1 


For theſe . i bane — to 005 
this ſmall Treatiſe; wherein I have made it my 
ebief Buſineſs to keep a due Meatum betwixt the 
two Extremes, into ie tbe ſpeculatroe Wri- 
ters on the one Hand, and the pratiical'Ones on 
- other, are apt to run. I have laid dawn. all 

tbe uſeful Rules, and troubled the Reader with no 

more of the Theory than" is neceſſary 10 explain 
3 T have al o explained the Principles of 
Menſuration, rather 2g and Gauging, - and 
Jhewed how they are applied to Practice, in order 
"that my Book might better anſwer the paxticular 
End for which it is defigned, the In- 
ftiruttion of the young Sen educated at the 


PAGES Schools, 


1 #8 for tbe particular Contents of ateh Seffion, 
the Reader will find them after tbis Pręſace, and 
ore they beg not be repeated bere. if ee 


r 2 r ONE ER 


The PREFACE 8}| ix 


pending on Spherical Trigonometry, which would 
require,wparticular-Folume to explain it. There 
are, ingleed..twe--or three Problem. 1 
Practice, which depend on the Rejolution of Sphe- 
rical Triangles ; hu, for te Solution of theſe, I 
have laid dawn. fuch clear and fbort Rulesy that 
nobody can bee the n of . e 
r ; 


Fs 8 are Ohe, rhat 8 


frations are not to be egi learnt by every Cana 
2 an which Account they teach the Praatice 


| This Book is therefore ſo written as to 
— for their Purpoſe likewiſe, becauſe they may 
take the Rules alone without their Reaſons. It 
is true indeed, that there may be great Difficulty 
in finding out a proper Demonſtration; but after 
it it found, it is egſier to be underſtood than that 
of wbicb it is the Reaſon: And therefore they 
who are not of under flanding the De- 
monſtrations, are much leſ 'capable of under- 
anding the practical Rules which depend on them. 
And I am-tnclined to believe, that what is cum- 
2755 attributed to want of Genius in the Scholar, 

it often owing to Want of Ares and n 


in W 


* l this 7 — for the Psi. * 
own myſelf obliged to Mr. STIRLING, F. R. 8. 


who on bis firſt ſceing my Papers, ſo far a 
proved Soft. e thy —— 5 


of the Order in acbich they were put together, 
as to think them it to be made pablick-with way 
little: Alteration: © | any S 5-36 BHT 


dan | N 1 7 — 


X The PREFACE. 


T acknowledge myſelf alſo obliged to that moſt 


excellent Book of Mr. 
Syſtem of Mathematicks, which I take to be by 


far the moſt complete Treatiſe on this Subjet, 
both as to Theory and Practice. 


The favourable Reception this Wark 1 met 
with from the: Publick, has induced me carefully 
to reviſe the Whole," and make ane chnflder able ( 
Alteratious, I hope for the better. If it anſwers 
the End I defigned, which is the Good of the 


" Publick, I have my uin. 8 
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met S AV 23d x 
fully em 
rable 0 0 * 55 E N. T s 
wers 
" the 5 * 
J SE 0 T: I; N E Prinajphars 1 and 
? concerning the Nature and Uſe of 
Logarithms Page 2 
J & SE C31 Of Plane Trigonometry, right * 
oblique-angled 
SECT. Ill. The Principles of Geography ond 
Aſtronomy 
1 SECT. We, .. of finding the Latitude by 05 . 
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: SECT - The Elements of Chronology ' 117 
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7 14 
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ſtruction, Nature, and Uſe of 


| the Chart 224 

S ECT. XI. Of Oblique Sailing 290 

12 SECT. XII. Of Current Sailing 297 
12 S ECT. XIII. Concerning the Variation of the 


Compaſs, and to find it from the 

HE -T true and obſerved Amplitudes, 
Azimuths of the Sun 306 
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BY The CONTENTS. 
S ECT. XIV. Of the Method of keeping a Jour- 
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VI E AIG AT ON | is 15 Art whereby 
EH we arc enabled to conduct, or carry 


2 N a Ship, from one Port to another, 


This Seienee- depends upon ſome 

I; Parts of the Mathematics, which 
5 muſt be known before we can treat 

of ĩt; therefore we ſhall firſt er hs N 
of 8 e ; 


s Kt 
. 


0 n | 7 


H E . e 6: OY 86 CI. 


2 | Grometical Propoſitions. 


An wand go pee e wart Le, 
SS s EC T: &-- 
Of fuch Geometrical Pr Propoſition as are ene me 
Juan for VIGATION. 8 


ab 1. QEOMETRY”; is that Science. es. 


in we conſider the Properties of Mag- 
nitude. 


2. A Point is that which is not made up of Parts, 


or which is of itſelf indiviſible, as A @ 


B 
4. The Extremities of a Line are Points ; as the 
Exrrerhiries of the Line A B. are the Pothts A and B. 


A —— "on, 


3. A Line is a Length without Breadth, as 


The neareſt Diſtance between the Extreams 
A and B, is a ſtrait Lines as AB in the former 


-2 uhh any other Diſtance is a curve Line, as 


Fg — 
b % 


| A 
6. A Surface is that which is conſidered as having 
only Length and Breadth, but no Thickneſs, as B. 


1 ?.4 5 


24 f. The © Rants OR CARD oa 5 2 


8.-A plane Surface is that which hes. equally be- | 


"As 's Extreams. , -- dee > 


he Inclination between two Lines meeting . 
one : another da 28 * not Ne one. e 0 
A tinu 


q 2 29 1; 
1 


. QA —. 8 a — » WR TS 9 > a oa on tons A. ant 


-4# 
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Hens tie 


called an Angle; thus th 
Inclination of the Lines AB AN 
and CB, meeting one ano- 
ther at B, eee rg Shs 
rween the two Lines A B and 
CB, is called an Angle. 

10. When the Lines forming che . — * 
Lines, then it is called a right - lined Angle, as A; 


if one of them be right and the other curved, it id 


called a mixed Angle, as B; if both of themi he cur- 
ved, it Is Fre a curve. lined Angle, 8 C. yh 


En 


ſo as to incline neither to the 

one Side nor to the other, but 
make the Angles A BD, 
AB C, on each Side equal to 
one mother, then the Line . 
AB is ſaid to be perpendi- 


= f 
cular to the Line BC. andthe two Angles ae called 


Right Angles. .- 


a right one, as A; and an acute Angle, that which 
is leſs than A 7 we, as 5, 


. . 
3 $ + 6 


13. an ie 1 Line DC, be faſtened None of it's 
Ends C, Fa e be ee 94 1 
bs e round, chen che 1 
Space compreheaded is called a Bi 12488 

Cirdt j' the eure Line (deſcribed . 
by the Point D, is called the EN . 
Periphery; or Circumference of the — 

| | B 2 Cirele; 


% 


tinued ſtrait Line) or the N between them, is 


11. 17 be Line, AB, ll pen aden Be, | 


12. An obtuſe Angle i is that which is areater than | 


— 


4 O Geometrical Propoſitions. 
Ciretez/\the fixed Point C-is led: the Center of 


The deſcribing Line, 0 D, is called the Ra- 
he, viz, any. Line drawn om the Center to the 
Circumferenee ; whence all Radii of the fame or 
equal Circles are equal. 

15. Any Line drawn through the Center, and ter⸗ 
minated both Ways by the Circumference, is called a 
Diameter, as BD is a Diameter of the Circle BADE. 
And the Diameter divides the Circle and Circum- 
ference! into two equal Parts, __ is double. the, Ra- 
dius. — 

16. TheCircumference of ey Circle i is * 
to be divided into 360 Parts, called Degrees, 
and each Degree is divided) into 60 equal Parts, 
called Minutes; and each Minute into 66 equal Parts, 


7 


called Seconds; and theſe into Third), Fourths, &c. 
theſe Part being greater or leſs e e . as the _ | 


dius 1s. 
17. Any Part of the Ciroomferemoe fs called an 
Arch, or Art; and is called an Arc of as many De- 
it contains Parts of the 360, into which the 
ircumference was divided: Thus if A D (in the 
former Fi igure) be the + of the irres 94; _ 
the Arc &D is an Arc « 45 . 


2 E 18. A Line * Fx one 
WW End * an Arc to the other, is 
3 called à Cberd: Thus the right 


* bre ADB. r IT, 
” | 7 E \ 
195 g Part of CCl cur off by Chord, Is 
called a: Segment; thus the Space comprehended be- 


— 1 * 


tween the Chord AB and Circumference A DB 


9 is cut off by the Chord AB) 8 n 4 Seg- 
Whence i it is evident, ae” 


12 | $A 


Line A B is the Chord of _ | 


Geometrical. Propofitions, | 


Segments. 


the Segments, and e contra. 


each a Cemicircle. 
20. Any Part of a Circle (leſs Pipe) | 
a Semicircle) contained between two 
Radii and an Arc, is called a Sector; 
thus the Space contained between the 
Radii AC, BC, and Arch AB, is 
called a Sector. 

21, The righ 
drawn from one End of the 
Arc, to a Diameter paſſin 
through the other End of 
the ſame Arc: Thus AD. 
is the right Sine of the Arc- 
AB, it being a Perpendi- 
cular to F B, a Diameter 
paſſing through B, che o- 
ther End of the Arc AB. 


$3.14 


the Radius: Therefore the Radius E C is the 


25 That all Chords divide the Circle into two 
4 2d} , The leſs the Chor is, the r more unequal a are 


zah, When the Chord 1s greateſt, viz. when i it is 
a Diameter, then the Segments are e VIZ. 


t Sine of an Are is a Perpendicular 


The Sines ſtanding © on ahi fads Diameter 8 
till they come to the Center, and there coincide with 
teſt 


poſſible Sine, and for that Reaſon it is called the 


Whole- Sine. £ 
Since the Whole: Sine E c is 
the Diameter FB (by Def;.21.) 8 
cing EC to G, the two 3 F B, E, 
croſs one another at right Ar 
Circumference into four Parts, 


B 3 


n s to 


you! 


wall: 


les, and divide the 
1 BG, C47 4 


. 
e 


a — — — . — . 3 
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6 Geomtrical Propoſitions. 
FE; and theſe four Parts are equal to one another 
(by Def. 11.) and ſo EB a Quadrant, or fourth Part 
of the Circumference : Therefore the Radius EC 
is always the Sine of the . or fourth Part 


of the Circle E B. 


Sines are ſaid to be of ſo m many Degrees; as the 


Arch contains Parts of the 360, into. which the Cir- 


cumference is ſuppoſed to be divided; ſo the Radius 
being the Sine of a Quadrant, or fourth Part of the 
Circumference, which contains 90 Degrees (the fourth 


Part of 360) therefore the Radius muſt be the Sine 


of 90 Degrees. 

22. The Line DB intercepted between the Ex- 
tremity D of the right Sine and the lower End B of | 
_ Arch, is called the verſed Sine of the Arch 
A 

23. A right Line BH, drawn perpendicular to a 
Diameter paſſing thtough any Point B, taken in the 
Ee is called a Tangent to the Circle in 
that Point B, which Tan 92 can touch the Circle 


2 — 1 5 one Point; elſe if it touched it in more, it 


. and ſo not be 8 Tangent, but a 


S y Art. 18. | 
The whe Fang t of any Arch AB, is a right 


Line 8 to a Diameter, paſſing | 
through one End of the Arch B, and terminated by 
a Line CAH, drawn from the Center through the 
AB. End A; "thus B His the Tangent of the Arch 
1255 And the Line CH, which terminates the 
t, is called the Secant of the Arch AB. 
What an Arch wants of a Quadrant is called 
the Complement of that Arch: Thus AE being what 
the Arch AB wants of the Quadrant E B, is called 
the Complement of the Arch AB. ä 
27. And what an Arch wants of a Semicircle i is. 
Aled. the Supplement of that Arch; thus Tour AF 
15 


A 


4 


Geometrical Propoſitions. ; 
F is what the. Arch. A B wants of the Semicircle BAF. 
it is the Supplement of the Arch AB, ' 
28. The Sine, Tangent, Ce. of the Complement 
of any Arch, is called e Co Sine, Co- Tangent, 0 
of that Areh : Thus the Sine, Tangent, Sc. of the 
Arch AE, is called the Co-Sine, o-Tangerit, Sr. 
of the Arch A B. | 
29. The Sine of the Supplement of an Archi is the 
ſame with the Sine of the Arch itſelf; for drawing 
them according to the Definitions, there reſults the 
very ſame Line. 
30. A right-lined Angle is meaſured by an Arch 
of a Circle deſcribed up- 
on the angular Point as a 
Center, and comprehend- 
ed between the two Legs 
that form the Angle; 
thus the Angle ABD is 
meaſured by the Arch _ VI 
AD of the Circle CADE, | | 
deſcribed, upon the Point B as a elner and the 
Angle is ſaid to be of as many Degrees as the Arch 
contains: So if the Arch AD contains 45 | 
then the Angle ABD is laid to be an Angle of 45 


Degrees. 
27 1 are 7 or i R as the 


31% When, one je Ling AB fil prob " 
another, as C D, then . | a 
Angles on each Side are . | 
right ones (by the 11th) 
and Sec s Gree 8 
the C 7 B, ſince the 
Angles ABC, ABD, are | 
equal, their Meaſures "muſt be ſo G. 2 the Arches e 
AC, AD, muſt be equal; but the whole CAP.is 


8 B 4 55k 


Center B, is a Diameter; therefore cac 


1 Ctomeirical Prein, 


a Semicircle, ſince CD, a Line paſſing through the 
oh of the Parts 
AC, AD, is a Quadrant, . 90 Degrees; ſo the 
Meaſure of a right Angle is always go Degrees, 
32. If one Line A B 3 fall obliquely upon another, 
- CD, the Sum of the two 
> Angles ABC, ABD, is 
always equal to the Sum 
of two right Angles. For 
: | | on the Point B deſcribe 
the Circle CA D, it is then plain, that CAD isa 
Semicircle (by the 15;) but CAD is equal to 
CA and AD, the Meaſures of the two es: 
Therefore the Sum of the two Angles is equal to a 
» Ma) that is, to two right Angles (by the 
) | 
Cor. 1. From wad? it is evident, that the Sum 
of all the Angles which can be made by Lines drawn 
from a Point in any Line, on the ſame Side thereof, 
are * to two right Angles, | 
2. And that all the Angles which can be made 
about a Point, are equal to four right ones. 2 
33. If two right Lines, A C, BD, croſs eachi 
other as in E, the oppoſite Angles 
C- BEA, CEB, BEC, and AED, 
are ref] pectiveiy equal. For up 
; D the Pott E, as e elende 
, the Circle AB CB, then | becauſe 
ABC eis a Semicircle, as alſo BCD 
(by che I = therefore the Arch ABC is equal 
to the Arch BCD; and from both taking the 
common pry BC, there will remain AB Equal to 
CD, i. e. the Angle BEA equal to the Angle 
CED (by Art. 30.) After the fame Manner we. 
may prgve, that VT. BEC is * to * 
Angle AED. us 058 / 


1 


K 
* 
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_ 
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Geometrical Propofiti Hons. 


Lines which are 
at diſtant from one . hag Fs Or 


AS. 


another are called Pa- J * 
rallel Lines; as 4 2 4 7 yes 
C D. WY Ws" 5M 


35; If a Line: GH croſs two Parallels — CD, 
a5 external and ' oppofite Angles are equal, VIL. 
GE B equal to C F H, and A EG to HF D. For 
ſince A B and CD are parallel to one another, they 
may be conſidered as one broad Line, and G H crofſ- 

ing it; then the vertical or oppoſite Angles G EB, 
CFH are equal (by the 33d,) as alſo A E G and 
HF D by the fame. + 


36. If a Line GH cr wo Parallel AB, CD, En? 
G 


then the alternate An- 


oles, viz. AE F and hes Ut af owl 
EFD, or CFE and | EA -. 
FEB are e ual; that A Fen; 


is, the Angle AEF | 
is equa] to the Angle c. 
EFD, and =, | Ate ot f >, 
gle CFE is e ual to „ 
the Angle F E B, for H g 
GEB 1s equal wAEF (by the 33d) and CFHis 
equal to EFD by the ſame, but GE ; is equat to 


CFH by the laſt, Therefore A E F is equal to 
12 the ſame Way we may prove FEB equal to 


37. If a Line G H nk two parallel Lines AB, 
CD, then the external Angle GEB is equal to the 


internal oppoſite one E FD, or GE A equal to 
CFE, For the way * AEF more to the wow 


r 


N * 5 ; 38. If 


J 
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8. If a Line G H croſs two parallel Lines A B, 
C 5. the Sum of the two Waben Angles, viz. 
BEF and DFE, or AEF and CF E are equal to 
two right Angles; for ſince the Angle GE B is equal 
ta the le EF D (b the laſt. to both add the 
Angle FEB, SY B and BEF are equal to 
BE F _ DFE; but G E B and REF are equal 
to two 7 Angles (by the 3ad, ) therefore BEF 

and D F E are alſo equal to two right Angles. The 

ſame Way we may prove that AE F and CFE are 
equal to two right Angles. - 

39- A Figure is an Part of Space bounded by 
Lines or a Line, If the bounding Lines be ſtrait, it 
is called a RefFilineal Figure, as A; if they be curved, 

it is called a Curvilinaal Figure, as B or C; if they be 
ar om Lines and partly __ it is called a mit 


Figure, as 


e 


40. The moſt ſimple rectilineal 
Figure is that which is bounded 
* by three right Lines, and is WER 
a Triangle, as A. 


41. Triandles1 are divided into different Kinds, both 
vich reſpect to their Sides and Angles : with & 
to their Sides, they are commonly divided 1 into & 
Kinds, VIZ. 

"42. A Triangle having it's three Sides 1 to 
one another, is called an Equilateral Triangle, as A. 
43. A Triangle having two of it's Sides equal to 
one another, and the third Side not equal to either of 
them, 1 is called an T/oſceles Triangle, as 

44 A Friangle having none of it's Sides equal to 
one another, is called a Scalene Triangle, as C. | 


1 45. Tri 
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AAA 


Tri les, wh denominated by their Ad. 
15 are angles 3 different Kinds, viz. 
46. A Triangle having one of it's Angles right, is 
called a Right- Angled Triangle, as A. 
| 4. A Triangle having one of it's Angles obtuſe, 
. or greater than a r . Angle, is called an Obtuſe- 
by Ang led Triangle, as 


t, it 48. Laſtly, a Triangle having all it's An acute, 
— is called WO: ax gh W 
7 | 
deal 49. 10 all oake-angies Triangles, the Sides com- 
ded prehending the right Angle are 8. 
led called the Legs, and the Side op- 
| poſite to the ri Fake Angle is called 
a — Hypothenule. Thus in the right-- 
rl angled Triangle A BC (the right 
5 Angle being, at B) the two Sides A'B and BC which 
es comprehen the right Angle ABC, are the Legs 
of the Triangle, and the Side AC, which is oppoſite 
29 to the right Angle ABC, is the Hypothenuſe of the 
* right-angled Triangle AB C. 
of 50. Both obtuſe and acute-angled Triangles are in 
2 general called Oblique-Angled Triangles, in all which 


any Side is 3 the Baſe, and the other two the 
10 Sides. | 


L The 


11 Comet N 
51. The Height of any Triangle is a Line drawn 
K * from the Vertex to the 
[ >. / Baſe perpendicularly; thus 
ti the Triangle ABC be 
e e propoſed, and BC it's Baſe, 
"=D 55 8 C then A will be the Vertex, 
7 2 ' viz. The Angle oppoſite 
to the Baſe; and if from A you draw the Line 
AD ndicular to BC, then the Line A D is 
the Height of the Triangle ABC ſtanding on BC 
ab It's Baſe, 

Hence all Triangles 88 between the mn Pa- | 
rallels have the ſame Height, ſince all the Perpendi- 
culars are equal by the Nature of Parallels. 
A S 452. A Figure bounded by 

four Sides is called a Nuadrila- 
teral or Valar Figure, as 
1 Asp. 

53. Quadrilateral Fi jgures whoſe oppoſite Sides are 
parallel, are called Parallelegrams. Thus in the qua- 
drilateral Figure A B D C, if the Side A C be 4755 


lel to the Side BD which is oppoſite to it, an 6 
be parallel to C D, then the Figure ABDCi is Fa | 
ed a Parallelogram. 
54. N Parallelogram having all it's Sides equal; and | 
Angles right, is called a Square; as A, 
ah That which bath oply the oppoſite Sides equal, 7 
and it's Angles right, is called a ReZangle; as B. 
56. That which hath equal Sides but oblique An. | 
= ts called a Rhombus, as C; 1 is. ſometimes 5 


8 
called an inclined Square. POE 


Geatetrical Propoſitions. 29. 
57. That which bath only the oppoſite Sides equal 
acid the Angles oblique, is called a Rhomborges, as D; 
eu be: cogcrived as an inclined Rectangle. 


88» When none 1 the Sides are parallel to ano- 
ther; then, the, quadrilateral Figure 1s called a Tr 14- 
Perium. | 
59. Every other right-lined Figure, that has more 
Sides than four, is in general called a Polygon. And 
Figures are called by particular Names according 8 
the Number of their Sides, via. One of five Sides 
called a Pentagon, of ſix a Hexagon, of ſeven a oy 
tagen, and ſo on. When the Sides forming a Poly- 
gon are equal to one 8 the #1 iure is Sealed a 


gon Figure or Polygon. ; 
60. In any Triangle AB Th of it Legs, as 
B C, being produced towards © external Angle. 


ACD is equal to both the 8 oppolite ones t 
together, viz. to AB C and BAC. In order to prove, 
this, through C draw CE. parallel to AB; then ſinee 
the. Lines AC and BD 2 thoſe Parallels, the An- 
gle ECD is equal to AB C. (b 2 Th 37th,) and the 
Angle ACE. Fans toCAB ( by the 36th ;) chere 
fore the Angles ECD and EC A are equal to the 
Pen s ABC and. C an butthe Angles E CD an 
ether e lo, the Angle A0 p; 
woke hat, n 7 5 is Equal to Bod th 
17 558 CAR ten tagthr, e Pos 


- 
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Cor. Hence it may de proved, that if two Lines 


AB and CD, be 
A „ A  crofſed/by 4 türd Line 


* 70 ; -* Ang les AEF and E 
| — | FD be equal, the Lines 


5 5 5 A and CD will de 
parallel; for if they are 

not paratet they miſt meet one another on one Side 

of the Line E F (ſuppoſe at G) and fo form the _ 

angle E F G, one of whoſe Sides G E bein 

duced to A, the exterior Angle AEF mu 

this Article) be equal to the Sum of the two AN 

EFG and EGF, but, by Suppoſition, it is equal 

to the Angle E FPG alone; therefore the Angle 


AEF muff be equal to the Sum of the two Angles | 


EFG and EG F, and at the fame Time equal to 
the N EFG alone, which is abſurd, ſo the 
Lines 1 and CD cannot meet, and thitefote muſt 


arallel. 

* In any Triangle ABC, the thre Angles edt 
together are equal to two right An I 5 to 
prove this produce BC, one of it's wh 
Diſtance, ſuppoſe ro D; then by the aft ed 
the external Angle, ACD, is to the Sum of 
the two internal oppoſite ones CAB and ABC; to 
both add the Angle A © B, then the Sum of the An. 
gles ACD and. AC B, will be ecyal to che Sum of 


the An e and CBA ani ACB. But the 


Sum bf the Angles AC D and AC B is equal to 
two right ones (by the 329,) therefore the Sum ol. 


„the three Angie AB, CB And ACB is equal 


to two right Angle; , that i is, the Sum of the three 
Angles of any Toe AC Bs equal to two = 


Angles. 
any Tran, le, 11. one iof ies 
* : \ two is 


alſo known : for 15 5 5 the laſt, the Sum of 1 


the” three is equal to two 8 25 Angles or a Semi- 
2 W 
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cirde, it is plain, thut taking any 
from 2 33 or 180 Degrees, the Remainder 
will be the Sum of the other two. Thus (in the 


former Triangle r if che Angle ABC be 


40 Degrees, — Ain from 180 we Rave 140 
* cesz. We is he 

B, the xonverfe of this is alſo plain, viz. The 
Sg of any two Angles of a Triangle being given, 


the eier Angte is Alto known) by taking that Sum. 


from 180 Degrees. 

2. In any tight- angled Triangle, the two acute 
Angles muſt” juſt make up” a right one between 
them; conſequent] 7 z any one of the oblique Anples 
being given, we may find tlie other by ſubtr 
che woo one from d Cre which 1s the Sum pf 
both. 


62. I in the Triangles, ABC, DEF, e Leg | 


of che one," be e- „ 
qual to two Legs in N 
the other, each to 

each ref; Biotly, 46. 
AB to DE and AC 

to DF; and if che B | | 

Angles: included between r 


then I ſay, — remaining Leg 
be ed wle mg Lig e this eint iz. 
BC to Ex; and the, &ngles te to bg 
Legs ſhall be equal, n. A BC equal to DEF 


alſo ACB equal to D FE (which are oppoſite!ts 
the equal Legs A Band DE.) For H the ban of 
AB C de f d to be lifted up and pur upon: 


the Point E will full upon 
te ae zac B e ane 9 


m of che two Angles BAC, 


viz. che Angle B A C equal te che Angle 2 8 r 
of the ond ſhall 


(being oppoſite 19 the equal Legs RC und DP), 


4 


Triangle and the Point A on the Feimt Dy « 
it is plain — BA and et -A x: Length, a 
5 and "Tince 3 
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AC will fall upon the Line DF, and they being of 
equal Length, the Point C will fall upon 2 Dein 
F, and ſo the Line BC will ye agree with 
the Line E F, add the Triangle ABC Will in all 
reſpects be exactly equal to che Triangle: DE F; 
and the Angle ABC will be equal to the Angle 
DE F, alſo. the Aagie Ach will regal fo the 
Angle DFE. : 

Cer, 1. After the * Mannercit may be el, 
that if in any two Triangles A B C. DE F, (fee the 
preceding Figure) two Angles AB C and A CB, of 
the one, be equal to two Angles DE F and DFE 
of the other each to each reſpectively (viz.) the Angle 
ABC to the Angle DEF, and the Angle A CB 
cqual to the Angle D F E, and the Sides included 

between theſe Angles be alſo equal, (viz.) B C equd 
to EF, then the remaining Angles and the Sides op- 
poſite to the equal Angles, will alſo be equal each 
to each reſpectively; (viz.) the Angle. BAC equal 
to the Angle EDF, the Side A H equal to DE, 


and A/C equal to DF: For if the Triangle ABC 


be ſuppoſed to be lifted up and laid upon the Triangle 
DEF, the Point B being put upon the Point E. 

and the Line B C upon he Line E F, ſince BC 
and E F are of- N hs, the: Point C will 
fall upon the Point F; and nce the Angle A CB 
is equal to the Angle DFE, the Line CA will 
fall upon the Line FD, and by the ſame Way of 
oat ont the Line BA will fall upon the Line E D, 
and therefore the Point of Interſection of the two 
Lines BA and CA, (viz.) A will fall upon the 
Point of Interſection of the two Lines E D and FD, 


8 and conſequently BA will be equal to DE. 
Bac aqua 


and A C equal to D F, and the Angl 
to the ole E DF. 

Cor. 2. It follows likewiſe * this Article;/that 
if any Triangle ABC, has two. of. it's Sides AB 
and' A C * to one another, the Angles 2 


4 


1 a. a. Ee AE Ret 
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to theſs Sides will alſo be equal, (viz.) the Angles 
ABC and ACB. For let AD, biſecting the 
Angle BAC, meet B C | 
in D, then AD will di- A 
vide the whole Triangle 
BAC into two Tringles, 
ABD and ACD, where- 
in BA and AD, two Sides 
of the one, are equal to 
CA and AD, two Sides 
of the other, each to each C 
reſpectively; and the in- 
cluded Angles BAD and DAC are, b by Sup ppo- 
ſition, equal: Therefore (by this Article) the Angle 
ABD muſt be equal to the Angle ACD. 

63. An Angle, BAD, at 
the Circumference of a Circle 
BADE, is but Half the Angle 
BCD at the Center, ſtanding 
on the ſame Arch BED. To 
demonſtrate this, draw throu h B 
A and the Center C, the right 
Line ACE, then the Angle 1 
ECD is equal to both the Angles DAC and 
ADC (by x both;) but ſince AC and CD are 
equal (being Radii of the ſame Circle) the Angles 
ſubtended by them muſt be equal alſo (by Art. 62. 
Cor. 2.) i. e. the Angle CAD equal to the Angle 
CDA: Therefore DAC and ADC ther is 
double to CAD; and therefore ECD is alſo double 
DAC. In the ſame Manner it may be proved, that 
ECB is double C AB, and conſequently the Angle 
BCD double to the Angle BAD, or BAD the * 
of BCD, which was to be proved. 2 


, * . 
' C N 1 4 (er. 
* FRET y * 
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Cor. I. Hence an Angle at the Circumference is 
meaſured by Half the Arch it ſubtends, for the 
Angle at the Center (ſtanding on the ſame Arch) is 
meaſured by the whole Arc (by the goth ;) but ſince 
the Angle at the Center is double that at the Circum- 
ference, it is plain the Angle at the Circumference 
muſt be meaſured by only Half the Arch it ſtands 
upon. = 
Cor. 2. Hence all Angles, 
 ACB, ADB, AEB, Sc. at 

the Circumference of a Circle, 

ſtanding on the ſame Chord 

AB, and in the ſame Segment, 

are equal to one another: For 
they are all meaſured by the 


fame Arc, viz. Half the Arc A B, by the laſt Co- 
rollary. 2 y: 

Cor. 3. Hence an Angle in à Segment greate! 
than a Semicircle, is leſs than a right Angle : Thus 
if ADB be a Segment greater than a Semicircle 
(ſe the laſt Figure) then the Arch A B, on which 
it ſtands, muſt be leſs than a Semicircle, and the 
Half of it leſs than a Quadrant, or a right Angle; 
but the Angle ADB in the Segment, is meaſured 
by os Half of AB; therefore it is leſs than a right 

Angle. 


B Cor. 4. An Angle in a Se- 
micircle is a right Angle. For 
ABD being a Semicircle, the 
D Arc AED muſt alſo be a Se- 
micircle; but the Angle ABD 
is meaſured by Half the Arc 
— AED, that is, by Half a Se- 
—— micircle, or a Quadrant: There - 
fore the Angle ABD is a right one. 


_ Or. 
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Cor. 5. An Angle in a Seng leſs * a Se: 
l is greater than a right | 
: For ſince the Arch 
ABD: is leſs than a Semicircle, 
the Arch AED mult be great- 
er than a Semicircle, and its 
Half reater than a Quadrant; 
therefore the Angle ABD, 
which is meaſured by Half the 


Arch AED, is greater than a right Angle. 


64. From the Center C of a Circle ABE, ler 
fall the Perpendicular CD on the Chord AB, it 
ſhall biſe& that Chord in the Point D. To demon- 
ſtrate this: From the Center to the Extremities of 
the Chord draw the Radi CA, CB; then, becauſe 
CA and CB are equal, the Angles CAB, CBA, 
which they ſubtend, muſt be equal alſo; (by Art. 
62. Cor. 2.) but the Perpendicular CD divides the 
Triangle ACB into two > ws Triangles, 
ACD and CDB, in which 
the Sum of the Angles ACD. 2 
and CAD in the one, is equal 
to the Sum of the Angles I 
DCB and CBD in the other, 
each being equal to a right 
Angle (by Cor. 2. of Art. 61 .) 
but CAD is equal to CB D; therefore ACD is 
equal to BCD. So in the two Triangles ACD and 
BCD, the two Legs AC and CD in the one, are 
equal to the two Legs BC and CD-in the N 


each to each r chevy, and the included Angles 


ACD and BCD are equal: Therefore the remain- 
ing Legs AD and BD are 3 (by the 62d) and 
conſequently AB biſected in D 

65. The Perpendicular C D drawn as above, and 


produced till it meets the Circle in F, will bite the 


* 


„ 

% * 
1 * N 
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Arch*AB i in the Point F: For (ſee the foregoing Fi- 

gure) join the Points A F and FB, then in the Tri- 

| — * ADF, BDF, AD is equal to DB (by the 
laſt) and DF common; therefore AD and D F, 
in the Triangle A D E, are equal to BD and DF. 
in the Triangle B D F, and the included Angles 
ADF, BDF are equal, being both right; there- 
fore (by the 62d) the remaining Legs AF and FB 
are equal; but in the ſame Circle equal Lines are 
Chords of equal Arches, conſequently the Arches 
AF, FB are equal, and the whole Arch AFB bi- | 
ſected in the Point F. 

Cor. 1. From the 64th it follows, that a Line bt- 
ſecting a Chord at right Angles is a Diameter: For 
(by the 64th) a Line drawn from the Center, per- 
penchcular to a Chord, biſects that Chord at right 
Angles : Therefore, converſely, a Line biſecting a 
Chord at right Angles, muſt paſs through the Cen- 
ter, and conſequently be a Diameter. 

Cer. 2. From the two laſt it follows, that the Sine 
of any Arc is Half the Chord of twice that Arc; 
(ſee the foregoing Scheme) AD is the Sine of the 
Arc AF, by the Definition of a Sine, and the Arc 

AF is Half the Arc AFB; alſo AD is Half the 
nr AE (by the 64th;) therefore the Corollary is 
ain 
d 66. In "op Triangle, the Half of each Side is the 
| Sine of the oppoſite Angle: 
B For ſuppoſe a Circle be drawn 
X through the three angular 
Points A, B, and D, of the 
K pn, ABD; then is the 
Angle DAB meaſured by 
ce HFalf the Arch BK D (by Cor: 
D x. of Art, 63.) but Half the 
K BD, viz. BE, is the Sine of BK, Half the 
Arch BKD (by Cor. 2. of the laſt) which —_ 
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the Meaſure of the Angle B D: Therefore Half 
of BD is the Sine of the Angle BA D. The. ſame 
Way it may be proved, that Half AD is the 
Sine of the Angle A BD, and that Half A B is 
the Sine of the Angle ADB. 1 
657. The Sine, Tangent, Sc. of any Arch, is cal- 
ed alſo the Sine, Tangent, ; Ai 
Fc. of the Angle meaſured . 
by that Arch : Thus becauſe 
the Arch GD is the Meaſure 
of the Angle'GCD, and ſince 
GH is the Sine, DE the Tan- x | 
gent, HD the verſed Sine, A A 
CE the Secant, GK the Co- O 
Sine, BF the Co- Tangent, 
and CF the Co- Secant, &c. 2 
of the Arch GD; then GH is called the Sine, DE 
the Tangent, Sc. of the Angle GC D, whoſe Mea- 
ſure is the Arch GD. | 

68. If two equal and parallel Lines, AB, TD, 
be joined by twe other Lines, AC and BD; then 
theſe ſhall alſo be equal and parallel. To demon- 
ſtrate this, join the oppoſite angular Points A and D 
with the right Line AD; this Line A D divides the 
Nen ACD B, into two 3 vix. 
ABD, ACD, in which AB, a Leg of the one, 
is equal to DC, a Leg of the other, by Suppoſi- 
tion, and AD is common to both Triangles; and 
ſince AB is parallel to CD, the Angle BAD will 
be equal to the Angle ADC (by Art. 36.) there- 
fore in the two Triangles BA. * — 
A D, and the Angle BAD, Wen” | 
are equal ro CD, D A, and 
the Angles ADC: Thar is, : 
two Legs and the included Cho _—_—__ 
Angle in the one, is equal to two Legs and the in- 
cluded Angle in the other; therefore (by the 62d) 
BD is equal to AC; and ſince the Angle DAC 
| a 72:60; rel ws 
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is equal to the Angle ADB, the Lines BD, AC, 
are parallel (by Cor. Art. 60.) P | 

Cor. 1. Hence it is plain, that the Quadrilateral 
ABDC i a Parallelogram, fince the oppoſite Sides 
are parallel. SFU e 

Cor. 2. In any Parallelogram, the Line joining the 
oppoſite Angles (called the Diagonal) as AD, divides 
the Figure into two equal Parts; for it has been 
proved that the Triangles ABD, A CD, are equal 
to one another. 3 

Cor. 3. It follows alſo, that a Triangle A CD, on 
the ſame Baſe CD, and between the fame Parallels, 
with a Parallelogram AB DC, is Half of that Pa- 
rallelogram. SERENE 

Cor. 4. Hence it is plain, that the oppoſite Sides 
of a Parallelogram are equal: For it has been proved, 
that ABDC being a Parallelogram, AB will be 
equal to CD, and AC equal to BD. 

69. All Parallelograms on the ſame, or equal 
Baſes, and between the ſame Parallels, are equal to 
one another: That is, if BD and GH be equal, 
and the Lines BH and AF parallel, then the Pa- 
rallelograms ABDC, BDFE, and EFHG, are 


equal to one another: For AC is equal to E F, 

each being equal to B D (by Cor. 4. of 68;) to each 

add CE, then AE will be equal to CF. In the 
| Triangles AB E, CDF, AB, a Leg of the one, 


is equal to CD, a Leg in the other, and AE is 


equal to CF; alſo the Angle BAE is equal to the 


Angle DCF (by the 37th;) therefore the two Tri- 
angles ABE, CDF, are equa! (by the 62d ;) and 
| taking the Triangle 
CK E from both, 

the Figure ABK C 

will be equal to the 

Figure K DF E; 
to both which add 
the little Triangle 
1 


the ſame;) therefore Half 


Geometrical Propoſitions. 23 
K B D, then will the Parallelogram AB DC be 
equal to the Parallelogram B BFE. The ſame 
Way it may de proved, that the Parallelogram 
EF HG is equal to the Parallelogram E FD B; ſo 
the three Parallelograms ABDC, BDF E, and 
EF H G, will be equal to one another. | 1 
Cor. Hence it is plain, that Triangles on the ſame 
Baſe, and between the fame Parallels, are equal, 
ſince they are the Half of the Parallelograms on the 
ſame Baſe and between the ſame Parallels (by Cor. 3. 
of laſt Art.) 
70. In any right-angled Triangle, ABC, the 


Square BCM H, made upon the Hypotkenuſe, is 
equal to the Sum of the Squares made on the two 


Sides AB and A C, viz. to AB DE and ACGE. 


To demonſtrate this : —— . — let fall 
AKL ndicular to the Hypothenuſe B C, draw 
AH, AM, DC, and BG; then becauſe DB is 
equal to B A, alſo BH to BC (by .the 54th) the 
two'Legs DB and BC in the Triangle DBC, are 
equal to the two Legs A B and BH in the Trian, gle 


AB H, and the included Angles DBC and AB It : 


are alſo equal; (for DB Fo is qual to CB H, each 
being right; add A B C to both, then PB wilt 
be equal to ABH) therefore the Trian 5 1 DEC. 

AB H, are equal (by the 62d,) bur the Triatgls 
DBC is Half the Square = 

ABDE ( (by Cor. 3. — 

68th) and the 


Triangl K L CON: 

ABH Half the Paal. 1 8 S 
lelogram' BK L H (by D i 

27 8 


the Square AB D E is 
equal to Half the Paral- 
lelogram BK LH. Con- 
ſequently the © Square 
AB DE is equal to the 
Parallelogram BK. H. 
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The ſame Way it may be proved, that the Square 
ACG F is equal to the Parallelogram K CML; 
and therefore the Sum of the Squares A B D E and 
ACG F, is equal the Sum of the Parallelograms 
BKL and KC ML; but the Sum of theſe Paral- 
lelograms is equal to the Square B CMH; there- 
fore the Sum of the Squares on AB and AC is 
equal to the Square on B C. 4 

Cor. 1. Hence in a right-angled Triangle, the Hy- 
pothenuſe and one of the Legs being given, we 
may find the other Leg, by taking the Square of the 

iven one from the Square of the Hypothenuſe, and 
10 ſquare Root of the Remainder will be the Leg 
required. _ | 

Cor. 2. Hence the Legs of a right-angled Trian- 
gle being given, the Hypothenuſe may be found by 
taking the Sum of the Squares of the given Legs, 
and extracting the ſquare Root of that Sum. 

71. If upon the Line AB there be deſcribed a 
Semicircle A D B, whoſe Center is C, and on the 
Point C there be raiſed a Perpendicular C D, to the 
Line AB, then the Arch DB is a Quadrant, and 
therefore contains -go Degrees. Suppoſe the Arch 
DB to be divided into 9 equal Arches, each of 
which will contain 10 Degrees: On the Point B 
ere&t BE, perpendicular to AB, it will be a Tan- 

t to the Circle in the Point B; and if to each 
Divicion of the Quadrant, viz. B 10, B 20, B 3o, 
B 40, OG. you draw the Sine, Tangent, Sc. (as in 
the Scheme) we ſhall have the Sine, Tangent, &c. 
to every 10 Degrees in the Quadrant: And the 


ſame Way we may have the Sine, Tangent, Sc. 
to every ſingle Degree in the Quadrant, by di- 


viding it into 90 equal Parts, beginning from B, 
and drawing the Sine, Tangent, Cc. to all the 
Arches, beginning at the ſame Point B. By this 
Method they draw the Lines of Sines, Tangents, 


Ec. of a certain Circle on the Scale; for after draw- 


— 89 
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ing them on the Circle, they take the Length of them, 
and ſet them off in the Line drawn for that Purpoſe. 
The ſame Way, by ſuppoſing the Radius of any 
Number of equal Parts, (as 1000, or 10,000, - &c.) 
- OY we IS * 


RTL BEAST AN 7 


of 


&-.i << : 
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*tis plain the Sine, Tangent, Sc. of every Arc muſt. 
conſiſt of ſome Number of theſe equal Parts, and — 
by computing them in Parts of the Radius, we may 6 
form Tables of the natural Sines, Tangents, c. to 1 
every Atch in the Quadrant, and the Logarithms = 
of . give us Tables of Logarithmic Sines, Tan- 

ts, Cc. — 
8670 underſtand the Nature of which, and the Me- — 
thod of uſing them, you muſt know that Logarithms 
are only artificial Numbers, contrived to avoid long Nu 
Operations in natural Numbers, each of which has a 


Logarithm belonging to it. Their Nature is ſuch, I Erg 
that Addition of them anſwers to Multiplication in / 
natural Numbers, and Subtraction anſwers to Divi- of 


ſion; that is, when two Numbers are propoſed to be 
multiplied into one another, if we take the Lo 
rithms anſwering to the Numbers and add them to- 
| gether, the Sum will be the Logarithm anſwering to 

the natural Number, which is the Product of the two 
Numbers propoſed. : | 
Again, when one Number is propoſed to be di- 

vided by another, if from the Logarithm of the Di- 
vidend we ſubtract the Logarithm of the Diviſor, 
the Remainder ſhall be the Logarithm of the Quo- 
tent. 
Now to apply this to Practice: The firſt Table at 
the End of this Book, contains the Logarithms of all 
the natural Numbers from f to 10,000; the Co- 
lumns marked at the Top with (V) contain thoſe 
Numbers, and the adjacent Columns their Loga- 
rithms; fo that to find the Logarithm of any Integer 
Number between 1 and 10,000, we muſt look in the 
Columns marked N at the Top, till we find the 
Number propoſed; and that ſtanding on the ſame 
Line with it in the adjacent Column is the Logarithm 
required. * Po ON 

Example. Let it be required to find the Loga- 
rithm of 365; by looking in the Table according 
to 
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to the above Direction, I find it to be 2.56229: 


thereto, is performed by looking into the Columns 
marked with Logarithm at Top, for which one is 


either equal, or neareſt ſo to the propoſed one, and 
the Number anſwering to it in the adjacent Column 


is the Number required. 

Example. Let it be. required to find the natural 
Number anſwering to the Logarithm 2.56229, by 
proceeding according to the above Direction I find it 
to be 365. 5 * 

Again, if it were required to find the Logarithm 


of a mixt Number; in order to do this, you may ob- 


ſerve in the Table of Logarithms, that the Loga- 


The Reverſe of this, viz. Given a Logarithm, to 
find from the Tables the natural Number anſwering 


rithm of 10 is 1, that of 100, 2; and of 1000, 3, ooo. 4 


Sc. and the Logarithms of all the intermediate Num- 
bers between 10 and 100, have 1 for the integral 
Part of each, and all thoſe between 100 and 1000 
have two for the integral Part, and ſo on, which are 
called their Indices.” | | 

Now becauſe any mixt Number conſiſting. of both 
Integers and Decimals, is equal to the Quotient of 
the whole conſidered as an Integer divided by the 
Denominator- of the decimal Part ; and fince Sub- 
traction by Logarithms, anſwers to Diviſion in natu- 
ral Numbers; it follows, that the Logarithm an- 


ſwering to ſuch mixt Number may be obtained in 


the following manner: viz. Find the Logarithm of 
the whole conſidered as an Integer; from which 
take the Logarithm of the Denominator of the deci- 


mal Part, or (which is the ſame) from the Index of 


the Logarithm of the whole confidered as an Integer, 
ſubtract a Number leſs by Unity than the Number 
of Places in the Denominator of the Fraction, and 
the Remainder will be the Index, which muſt be pre- 
fixed in the Room of that belonging to the Logarithm 


100060. 50 


109000 00- 6 
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of the whole when conſidered as an Integer, to have 
the Logarithm of the mixt Number propoſed. 
Example 1. Suppoſe you were to find the Loga- 
rithm of 36.5; to do this you mult firſt look for the 
Logarithm of . 365, which is 2.562293 then becauſe 
10 is the Denominator of the decimal Part of the 
propoled Number, and 1.00000. it's Logarithm, 
therefore from 2.56229 take 1.00000, and there re- 
mains 1.56229 the, Logarithm required; 
Example 2. And to find the Logarithm of 6.547. 
Furſt find the Logarithm of 6543 conſidered as an In- 
teger, which by the Tables you will find to be 2.84578; 
then ſince 3.00000 is the Logarithm of 1000 the 
Denominator of the fractional Part, therefore from 
3.81578 take 3.00000, and there will remain 0.81578, 
which is the Logarithm required. 

The Reverſe of this, viz. the Logarichm of a 
Number conſiſting of Integers and Decimals being 
given; to-find that Number, is performed according 
to the following Method. | | 

Rule. Look in your Table of Logarithms (with- 
out regarding the Indices) for that whoſe decimal 
Part is equal, or nearly equal to the decimal Part of 
the Logarithm propoſed; then ſubtract the Index of 
the former from that of the latter; and laſtly divide 
the Number anſwering the Logarithm found in your 
Tables, by a Number conſiſting of an Unit, and as 
many Cyphers as there are Units .in the Difference 
between the two Indices; or, which is the fame, 
cut off as many Figures (beginning at the loweſt 
Place) of the Number anſwering to the Logarithm in 
your Table, as there are Units in the Ditference of 
the Indices, and the Number laſt found will be that Wthar a 
required. LEP | ZE 4 72 | 

Example. Suppoſe it were required to find the 0 
Number anſwering to the Logarithm 2.7 3608. \ the T 
| In order to do this, I look in the Table of Lo- | 
garithms (without regarding the Indices) for the 

| : ; wh 


So” . 
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whoſe decimal Part is equal, or nearly ſo to. 7 3608, 
the decimal Part of the ithm propofed, and 1 
find it to be 3.79608; from the Index of which, viz. 
3, I take 2,” the Index of the propoſed Logarithm, 
and there remains 1; |laſtly, I divide 54.46, the 
Number anſwering the Logarithm found in the Ta- 
bles, by 10, and the Quotient 544.6 is the Number 
required. "182: 23668 
The Reaſon of this and the preceding Rule, is plain 
from the Nature of Logarithms. ; 
From what has been ſaid on this Head we ea-· 
fly reſolve the following Problems by the Loga- 
rithms, — W 7 K 
Prob. 1. Two Numbers, as 25.6 and 134, being 
given to find the Product of their a z to 
do this by the Logarithms, I firſt look for the Loga- 
rithm of 25.6 which I find to be 1.40824, then for 
that of 134which is 2.12710; theſe two Logarithms 
added together, gives 3.53534, which is the Loga- 
rithm of their Product; and the Number in the 
Tables anſwering /to 3.53534, I find to be 3430, 
which is nearly equal to the Product of 25.6 by 
1946 ĩͤ 8 
"Aa if it were required to find the Product of 
36 into 234, the Operation would be as follows: 


| 2.36922 the Logarithm of 234 
7.55630 the Logarithm of 36 


Sum 3.92552 the Logarithm of their Produ& 


vhich, by the Table, I find to be 8424, and is the 
exact Product pf the Numbers propoſed. 
Prob, 2, Let it be required to find the Quotient 
that ariſes by dividing one Number by another, ſup- 
poſe 828 by 23. F 
To perform this by the Logarithms, I firſt look in 
the Tables for the Logarithm of 828, t 9 
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and find it to be 2.91803; then for the Logarithm 
of 23, the Diviſor, which is 1.36173, this laſt taken 
from the former Logarithm, there remains 1.55630 
the Logarithm of the Quotient, which anſwers to the 
Number 36 the Quotient required. | 

Again, let it be required to divide 3055 by 47; 


2 according to the laſt Example, we 
ve 


3.48 301 the Logarithm of 3055 the Dividend, 
1.67210 the Logarithm of 47 the Diviſor, 


1.81291 the Logarithm of the Quotient, 


the Number anſwering to which is 65, the Quotient 
required, | | 

Prob. 3. Three Numbers being given to find a 
fourth proportional to them, viz. Such a Number as MW L. 
ſhall have the ſame Proportion to the third as the ſe- 
cond has to the firſt, be. 

Rule. Take from the Tables the Logarithm of W Sg 
each of the propoſed Numbers, then add the Loga- 
rithms of the ſecond and third together, and from the 
Sum take the Logarithm of the firſt, and the Remain- 
der ſhall be the Logarithm of the fourth Number re- 

uired. 

> Example. Let the propoſed Numbers be 36, 48, 
and 66, to which we are to find a fourth proportional; 
_ preceding Rule, the Operation will ſtand a 

ows: 


1.68124 the Logarithm of 48 the ad Term, 
1.81954 the Logarithm of 66 the zd Term, 
3-50078 the Logarithm of their Product, 
1.58630 the Logarithm of the iſt Term, 36, 


1.94446 the Log. of the 4th Term required, 


S. 2 2. tr ©. of 


- which, 
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thut which, by Jookip A. the Tables, I find anſwers to 
ken the natural Numbe r 88, and is the 4th TE 
630 to the three propoſed N. umbers. 

the 


let it be required to find a fourth 

God! th Numbers 24, 144, and 123 ; — 
according to the foregoing R ule, the Opera- 

den ul fend an follo follows: | 


2.15836 the Logarithm of the 2d Term 144. 
2.08991 the Logarithm of the 3d Term 149. 


24827 the Logarithm of their Product, 
prey the Logarithm of the 1ſt Term 24. 


tient 2.86806 the Log. of 738, the 4th Number required. 


ind a Prob. 4. To find the Square of any Number by 
er a Logarithms. 
ie ſe- Rule. Multiply the Logarithm of the given Num 
ber by 2, and "the Product is the Logarithm of the 
m of Square ſought. 
ga- Example. Required to find the Square of 36. Firſt 
n the look in the Table for the Logarithm of 36, and 
main- Rnd is to be 1. 55030, * 2 ras 4 11260 
er re · the Logarithm of the Square ſought, which I find 
anſwers to the natural Number — the Square of 
, 48, 36, viz. the Product of 36 multiplied into itſelf, 
onal; Prob. 5. To extract the ſquare Root of any pro- 
nd a poſed Number, i. e. to find a Number which multi- 
plied into itſelf, ſhall produce the given Number. 
Rule. Divide the Logarithm of the propoſed Num- 
n, ber by 2, and the Quotient will be the Logarithm of 
n, the ſquare Root required. 

Example. Required the ſquare Root of 1296. 
Firſt I look in the Tables fe the Logarithm of 
1296, and find it to be 3.11260, which divided by 2. 
gives 1. 55630 fo for the Logurithm of the TP 3 
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and the natural Number anſwering thereto is 36 the 
Root required. W118 enen 16 3% 2344: M5 

If for the Sine, Tangent, Sc. of every 

and Minute in the Quadrant, in the natural Tables, 

we take the Logarithm agreeing to each, we ſhall 
have a Table of Logarithmic Sines, thmic 

Tangents, &c. ſuch is the ſecond Table ar the End 

of this Book. 1 | nan 

In which you may obſerve, that each Page is di- 

vided into eight Columns, the firſt and laſt of which 

contain Minutes, and the intermediate ones the Sines, 

Tangents, and Secants; the upper and lower Co- 

Jumns contain Degrees; the Column of Minutes on 

the left Hand of each Page, anſwers to the Degrees 

in the Top Column; and the Sines, Tangents, and 

Secants, belonging to theſe Degrees and Minutes, 

are in the Columns marked at the Top with the 

Words, Sine, Tangent, Secant; the Column of Mi- 

- Hutes on the right Hand of each Page, anſwers to the 

Degrees in the foot of the Page, and the Sines, Tan- 


gents, and Secants, anſwering to theſe Degrees and 
Minutes, are in the Columns marked at the Bottom. 


with the Words, Sine, Tangent, Secant; the De- 

in the Top Column beginning at o, proceed to 
44 where they end, and thoſe at the Foot of the Page 
begin at 89 proceed to 45 in the decreaſing Series, 
che Degrees in the different Columns being the Com- 
plement of each other. From what has been ſaid, 
we may eaſily find the Sine, Tangent, or Secant, of 


any Arch, from our Tables, by looking for the given 
Number of Degrees at the Head or Foot of the Page, 


according as they are leſs or greater than 43, and in 


the proper Side Column for the odd Minutes, if there 


be any; then below or above the Word, Sine, Tan- 


gent, or Secant, and on the ſame Line with the Mi- 


nutes, we ſhall have that required. 


Example 1. Required to find the Sine of 36 deg. 


40 min. To find this, I look at the Head of the Page 
c 


7 


N 
for 96 dep. ind in the ſide Column oh the- Lf hand 
for 40 with then deldw the Word Sine, and on thi 
fame Line Wich 70% 1 find $77 60g," nr dre te· 
Ea >» (1315 na 

Axa 


83 


w# > "114 204 ö 


=o — re — 06-497 Lr 

7 3 
— in Wanke A N Fu Column of) for 30 N AD 
in the Colgnm marked: wich Tangent at it's Bottom; 
and off: the ſame Line with the 30 mis. in the ſide 


Colutun, — $0;ru 67g, which 1s the Tangent re. | 


uired. 

L NE as this, 40 to find the Arch — 
given Sine, Tangent, or Secant, is performed by 
only looking in the proper Column for the neareſt 
Sine, Tangent, &c. to that propoſed, and the De- 
grees and Minutes amen thereto is * Arch 
required. 


. Fhe be might have been omitted in the 9 


ble, becauſe all the Proportions in which the Secants 
are concerned may be wrought without them, by the 
Sines and Tangents only, as ſhall be ſnewn particu- 
larly in the Solution of the ſeveral Cafes of plane 
Trigonometry. r 
72. In any Triangle, 

ABC, if one of it's 
Sides, AC, be biſect- 


ed in E, and through 
E be drawn E D, pa- 


rallel to. B, and meet- 


60 K meeting BC: in F: 
by Conſtruction DF is parallel to 
— _ TE pra * BC, the Angle RE 


2. To. gad Ge Fangen of ca | 
_ the 
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will be equal to the Angle BC A, and the: Angle 
BC A to the Angle DEA (by Art. 35.) conie> 
quently the Angle B F-D will be equal to the An- 
57 DEA; and (by the ſame Article) the Angles 
DF, DAB, will be alſd equal. Now ſince DF 
is parallel to EC, and D E-to F © DF CE will 
be a Parallelogram ; and therefore (by Art. 60. Cor, 
4.) DF will be equal to EC, which): by. Conſtruc- 
tion, is equal to A E. So in the Triangles 
DA E, we have two Angles, BFD, BDF, and the 
included Side D F, in the one, equal to two Angles; 
DEA, DAE, and the included Side AE, in the 
other, each to each reſpectively: Therefore (by Art. 
62. Cor. 1.) A D will be equal to DB, and conſe- 
quently AB double AD; alſo (by the ſame) DE 
will be equal to BF; but DE is alſo (by Art. 68. 
Cor. 4.) equal to FC; therefore BF and SC to- 
rr. or BC, will be double to DE. __ 


&& After the Ae 
5 Manner it may be 
proved, that if in 
7 the Triangle ARG, 
. A de a third Part 


of AK, and through 

Se N . E, Eb be drawn 

A parallel to K G, 
meeting A G in D; 


then Pa be a third Part of GK, ud AD a 
third Part of AG. 


=C Likewife 1 in an „T1. 
angle ABC, AE, be one 
fourth, one fifth, one ſixth, 
Sc. of AB, and through 
E be drawn 'ED, _para el 

| B to BC, meeting A C in 
2 4, ID y then will D be the 
one fount, one gt. one ſoxth, Ce. of BC, 49 
4 * * 


BDF, 


poſiti. 
AET 
are et 
each 1 
(by 
theref 
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lo A whe like Patt of A C. In general, if i 11 


(es Tei 85 ABC, there be aſſumed 4 Point” 
n+ one of its. Sides. AB, //and/ through that Point be 
les drawn Line ED, parallel to one of it's other Sides, 
F as BC, uneeting che remain g Side AC in D; then 
all hape tur Pat AE is of ©. B. the. ſame Fart will 
ac- Cor Hence it follows, os 1. in a Triangle ABC, 
E WM there be dran E D, parallel to one of it's'Sid 8 BC, 
the and meeting the other two in the Points E and P, 
es; chen AE: AB:; ED: BC: AD: AC that is; 
the MAE is to AB, 40 E is to BC, and as AD to AC. 
rt. 73. If any.two Þ ee ABC, abc, are 1. 
e- lar, that is, 795 | 
)E having all tale © C- 
68, MM Angles of the D/ 8 
to- one equal to | 
all the Angles 
| of the other, 
2 each to each re- | Y 
in e 1s A — B 4a — -b 
* A; 
G, cab equal NS the Angie En by and the Angle ABC. 
_ equal to the Angle a b c, and the Angle ACB 
vg equal to the Angle acb; then the Legs oppoſite to 
8. the * N Angles are portional.; that is, AB: ab 
D ac; and AB: ab:: BC: be; and AC: 
52 4e bes be. On AB ſer off A E ual to a b. 
and through E draw E parallel to BC, meetin 15 
„ Ac in D; chen will AB, ny ot the Parallels P 
Tri- and BC, make the Angle AED (by Art. 37.) equal 
one to the Angle ABC, which (by Suppoſition) is equal 
xth, to the Angle abe, alſo the Angle DAE is (by Sup- 
ugh N 8. equal to the Angle cab; fo in the Triangles 
el 
oy AED, Abc; the Arigles DAE; 'AED, of the one; 
- in are equal to the Angles cab, abc, of the other 
the ach to each teſpectively, and the included Side AE 
eo ls (by Colon) equal to the included Side a by 


betete (by Art. 62. Cor. beg AD is equal to 2 c, 
7 D 2 and 


2 beef Php 
nd DE 95 2 to cb: But ner it the 7255 of 
BV. 18 drawn. parallel to IK one 455 (4 
Sides, meeting the two ther Sides in th 15 D (ay 
Te: E, 1 Geo, ore (by 15 Art.” 72. 45 5 77 

C: AE BGE UE, ba Ac WWE! 
"xp" BC 18 ind in he thee faft 4 1 
2 inſte the Line «AF, DE, "and 7 por BE 
I ir Equal 3b, ab. 125 9 405 we 'th Ave 7 

C: 8 Bab ente, d Dy t 

ap: N e e * 
74. The Chord, 0 eue Sk. r any e 
Arch in one Circle, is to the Chord, ihe” Ting get, oy 
Ge. of the ſame Arch in another, 40 che Radius of 0 
the one is to che Radius of another. . ABD. 


ab d, FIR two * 8 p. b 4 Nrches jo 7 
: Circles, each conſiſting of che ſame Wan of De- 
ees; FD, fd, the Langentrs, BD, bd, the Chords, 
35 be, the Sines, &c.- of theſe Arches. B D,rb 
ED, and cd, the Radii of the Cireles 3 ther 
CD: cd: FD: fd, GD: 1 38 
and CD: cd::BE: 32 For ce the Arches 
BD, bd;-are equal, the 74 les B C P, b c d, will 
be equal, and FD, f d, bein W © the Points 
D and d, the An les CPF. cd f. will be equal, ; 
being each a right 327 (Art, 23.) ſo that in the 
Triangles CDF, cdf, two Angles FCD, CDF, 
of the one, being equal to the two Angles fcd, cdf, 


ner it may demony 
„bd, and ©: .Cd:3 


1 
e a Qu GA of a Circle deſcribed 
by 00 Radius CD; BD, an Arch of it, and conſe- 
A it's Complement, BG 7750 Ea the 
— LE equal B F the Co- Sine, D 
gent, and CE the cant of that Arch 15 Then c 
ince Fþe Triang DE, CGB, ave ufa. N 


i (by, 2.70 DE: BE 32. 2!) 1 


— "—_ is to the Secant of the EEE. | 


ſame, as the Sine of it is to the pop Ee 
Reading. 2% ine DE: EC 

: GB: BC, therefore by invert- * 
ing that Proportion we have EC 
DR R: BC: G,. 1. E. the Se- 


cant of an Arch i is to the Tan- © D 
gent, as; the Radius is to the Sine of that 3 | 
ince che Triangles CDE, CGB, are. fimmi- 

ar, the e hy 4.73.) it will be CD: CE: 
, . e. As | e Radius is to the Secant 0 any 


Arch 8 is the Co- Sine of that Arch to che 


And by, A {vere roportion we have this 8 
151 . wr 15 to the Radius, ſo is the 


0 3 f 1 of that af as qua 
1 all Circles the Chord of 60 is 
to the 55 Thus in the Sy 
N 1 737 B. D, if the Arch 
B be 60 Degrees, 1 | 
the Chord AB, I 


7 ſhall 7 equal to the Y 
Ladius GBR. r A; for in 


be kde ACE, 0 1 


— ſ— — — 
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gle AC B is 60 Degrees, being meaſured by the 


8 AEB; therefore the Shi of che Where 

Ge 5 187 Degrees (by Cor. 1. of 61ſt) but — 

B are eq 00 the two Angles C 

© 5 15 ill alſo be al: conſequentiy each 60 De- 
grees; hence all the three Angles are equal to one th. 
another, conſequently | all the Legs, rherefore A BW 
is equal to C B. 1 
Cor. Hence the Radius Röm which he! tices on 51 
any Scale are formed, i is the Chord of bo on che Line cu 
of Chords. 5 
Having thus gone through the l in Geo. D, 
metry, that are neceſſary for the Knowledge of Na. iſ che 
vigation, we ſhall next proceed to ſome lems that Lu 
are Wy for the Practice of that Art. BP; 4 
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Prob FO ROM a Point C, in a given Line AB, to 
raiſe a Per entlicular' to that Line. 
Kale From the Point C take the equal Diſtances 
0 B. 2 A, on each Side of it; then ſtreteh᷑ the 
Compaſſes to  anyDiſtance reat- 
er than CB or CA, and with 
one Foot of them in B, ſweep 
the Arch E F with the other; 
N again, with the fame Opening, 
— ; and one Foot in A, weep” the 
" B Arch GH with the other; join 
N Ilberteckion D of theſe two Arches with the 
given Point C, and the Line CD ſhall be the Per: 
pendicular required. 
2. To biſect or divide a given right Line A 5 i 
to two equal Parts. 0 7 
Rule. Take any Diſtance with your Complts te 
greater than Hay the given, Lak; then e Wn 
OO. A. 


Geomtirical Tn: 39 
er 5 

Foot of them in B, with tbe G 5 
other, ſweep the 5 rae prep. 
and with the ſame Diſtance, 
and one Foot in A, with the = 
other {weep the Arch 77 2. 4 75177 4 7A * * whts 
the inet, . D, of {i ba Fea 
theſe, Arches, being joined br FH 
the fight Line 53 will bike AB in the Point G. 


3˙ og a given Point D, to let fall a Perpendi- 
cular on a given Line AB. £ 
Rule. Set one Foot of the Compaſſes i in the Point 
D, extend the other to any Diſtance greater than 
the leaſt Diſtance; between the given Point and the 
Line, and with that Extent DD 
_ the Arch AE B, cut- 
ung the. Line in the Points A 
B, then (by the laſt Pro- 
blem) biſect the Line AB in 
the Point C, laſtiy join the 
Points C and D, then wil — 5 5 
be the Perpendicular hg 85 
WE Upon the End 5 
B of a given right 
105 B A, to raiſe a 
Perpendicular, Beg 
Rule. Take any _ 
Extent in your Co: 
paſſes, and with one | 
Foot in B hx the 0. A. 
ther in any Poim Gy 1 E |, Hg 
above the given Live, then withs one Point of the 
Compaſſes in C, ' deſcribe with tlie other the Circle 
EBD; through E and C draw the Diameter EC P, 
meeting the Circle in D; draw D B, the etpendi⸗ 


e Ni 5b * A WE: Angle (by Cor. 
63.) 8 * 50 v0 


Ae T. k L. He 185 N 
n ele 9 75 | 5. Te 


— * 
"TE 


40 Geametrixal.. Problems: 
5. To draw a Line parallel to, another given Line, 


a AB, that ſhall be any given aber D, from 
er Az: N 


ak Fake the given, eb. in Fer Y 
oint 


paſſes; chen ſetting one Epot of them in any 


of the Ei N (ſuppale 3 with the other ſweep 

the Arc iy 3 agal the ſame. Extent, 

one 00 bY N 0 of the giyen Line B. 

ſwe a d the Line CD 

touc Io 2 * 8 * mon be parallel to the 

791 1 Line ry 0 Ghar from it ene 
„0 Was required. * 

30D bo SRV --- 2133 2. a = cdl l. — 


6. To divide a given 9 4 imo any, „Nom. 
ber of 2 Parts, ſuppoſe 7. 


From the Point A draw. A 69 AD, mak- 

(Angle with the Line A B, then th Taten the 
bo Vray a Line BC, parallel to 2 7 A, 
wit Ky 3 


ee Fs — 
. Line AD) 
$ by one than 
the 7 
. r. (here 


5 75 | opokd 
Nanndel 1 0 en de B jet off 8 
Number of hoſe * on the Line BC; lay, wo 


906.6, 2 and 5, 3 ang 4, 4 and 3, 5 and 200 


ES SNN BY 


* 


Geametrical Problems. 41. 
and 5,004 de Lincs will aut tho 2 bee 
requ 16 b 2 DDr 

721 To, quarter, or died, e 2. 
2 given Circle ak A nic 


A by then upon 
C ' raiſe a Prater 
DCE, to the Line ABI and 
theſe Diameters, A D arid D E, ſhall quarter the 
Circle. 

8. Through 4 given Points, A, B, and D, to 


draw a Circle. (Vote, the three Paints mult not he 
in the ſame ſtrait Line.) 

Rule. Join the Points A, adde B, D, with * 
ſtrait Lines A B,. BP, then y Prob. 2. biſect AB 
and BD with the Lines F 8 M. E C, theſc Lines 
will cut one arivther in C, 
the Center of the Circle 
required; then fixing one 
Point of your Compaſſes 
in C, and ſtretching the 
other to A, deſcribe te 
Cirde ABDG, Which will 
paſs thro' the three Points 

wen. The Reaſon of this 
Fin from C 1. of Art. . 
65. th 

9. From the Point A of the given Lade AB, tb 


draw another Line AC, that hall take with 


9515 an Ahgleof any Wee Degrees, e 


Rute Let the given 1 A B be produced, t 5 
take off your Scaſe the Length of the Chord of 66 
Degrees, whieh is equal to the Radius of the Circle 
the JIE was made for {by Art. 76.) and ſetting 


A ö one 


2 
— 


4+ | Gthtnetfical Problems." 


one Foot'in A, with the-other ſweep the Arch · B E 
then with your Compaſſes take from your Scale che 
Chord of 45 Degrees, and ſet off that Diſtance from 
B to C; laſtly.join A and C, and the Line AQ 
that required : For the Angle C A'B, which is: mei- 
ſured by the Arch BC,. is an Angle of 45 Degmes, 


as was e | 494. 
ode 248 e 


510. —_ Angle B A © 22% given, to fnd how 
many Degrees it contains. 
Rule. With your Compaſſes, take the Le ith of 
Be Chord oF 60 from your Salle 1 then ng one 
| Foot in; A, with 
the other kee 
the Arch 
cutting the. 12 
AB, AC (pro- 
duced if need- 
ful; 3 laſtly, take 


with ; your Compaſſes the Niſtance B C and apply- 


ing it to your Line of Chords on the Scale, you will 
find how many Degrees the Arch B C.contains, and 
conſequently the Degrees of the Angle BAC, which 
was required. 

11. To form a Triangle with hem gore 2 — 


K, , and x, provided the Sum of any. c Wen 


e be greater chan the three. 
Rule 


them, which ſet on the indefinite Line, 


Stomerrica! Problems. So 
ake anyone bf them, au x, the Baſt ; then 
Aſſes take another of them, as ⁊, and 
t in one End of the Line x, as B, 


wilt The Geher ene Arch D E. Take with 


your Compaſſes the Length of the other , and ſet- 
ho E in A, with the other ſweep the Arch 
F'G, cutting the former in C; laſtly, join CA and 


= =. * x7 * 1 
31 8 8 14 182 
2 


* _ , * 
6 2 : g 3 
F 
”'y - - 
= 
@ 4 , 
* „ 


e. I —ͤ „ vs 


abe d me ay, ARR. 
12. To make'a Triangle having one of it's Legs 
of any Number of equal Parts (ſuppoſe 16s) one of 
the Angles adjacent to that Leg 50 Degrees, and 
the other 44 Degrees. e 


- © Rule. Draw an indefinite Line ED, then from the 


Line of equal Parts take with your Compaſſes 160'of 

ch let on ite 1 Roch B to C; 
then (by Prob. 9.) draw B A, making the Angle 
ABC of 50 Degrees, and by the fame Problem draw 
from C the Line AC, making the Angle AC B af 
44 Degrees; theſe two Lines meet in A, and will, to- 
gether with BC, form the Triangle ABC required. 


F - — 5 *,6 
* . — ff *, 
9 * . 4 \ . *% 

87 51 A 


I. © 


' raiſe, pan Bey Tt 


AC equal co en de 
tos 0 0 


ö 
| 22 Ban * 3 2 2 1 to 165 
| 


| . 
dot in 


as Dx 


12 


Figure A BDC be uare required. 
1. On On u gien Tine B, to draw a Rhombus, 
97 | haye one of it's Angles equal to 29 Npm- 


the. Li jo , making the Angle CAB of 


45 7 2885 font we to A 15 1 5 15 

t Fring que Foot of the Co $10 B, wi 

yo r ON the- Arch 5 and with Ge ln 
Fare Tg Foot of the Comp 


— 4 — — 
— ew gt wn 
2 — 


| 
i 

l 
I! r 1 — the Arch E A 9 5 ; the 
* | t (fly, 1 C. it and and the 
bit | ACHE that TVET ra 1 þ 6 
14 * 1254 
15 With 


and D, B, then will the 


= "> AIR 
Fr ee of the $26 Line 1 2 ara 


Ciomemirat prob. 33 
15. Wien tw gre THY E And r, cid this 


F Rectangle. 
| Rule. Draw a Line A B. Saus! in Length to one 
5 of the given Lines x, and on the Extremity A of that 
4 Line raiſe a Perpendicular, in which take A Cæqual 
F to the other Line-z; then take wit your Compares 
F oy nw, of the Line AB, and at that Extent fix- 
F oor ip C, with the other ſweep the Arch 
6 with' your Compaſſes the Ex- 
E EAR Line AC, fx one Foot in B and with 
„ N 1a ep the Arch GH, g the former 
4 ly join C, D. and B. D. d ABDC 
© 1 be the N ed Rectangle. 8 N 
Sy T 7 NR — 4 
1- — 1 
. 2 8 2 IT TY 1 "I 5 Py 
w : — Loch vc) 
g. 
at — 8 is W29S 
þ 1 
i . 
6 -i2 166: eee 
3 41A. .4)5 a | iP. | 3 
16. 1% Einès, x and 2, being glven, of theſe to 
Form a \Rhomboide that ſhalf fab One of it's Angles 
bttiþer'6 f Degrees, — — f >, 
WA, Draw u Line AB, equal Lenght _ 
hy Lines, "as *, then wi Line E 
11 we ual to the p rel Line, * 
2 Hu 8 AC Wal 10 __ 2 
ihe we en 4A of n your to ompaffes | 
one Flor? in. C, ſweep with the other the” ey Fit 
ich 5 allo wit With the Length of A C in yqur Com- 


paſſes, and one Foot in B, with the other fwerp the 
6 


16 Plane Rh 
N neee t 


4e —4 | 

1 y 5 Q N WEY let 1 

van 40 „ , 39082 323 00 n & mal ov vr th” 0 

1205p) £2163 i Site M fi al: fon 1:87 311 t 

inn: not; nr Pantlhy an 4 4 

XA jus wn hook Ing a % 6 10 61 £ 

21 t 

= "44 J n | My - 

tes t . Ni 01 210 XI 5 5/37 1 0 

34n0? Pom H #3 3.2 £455 * 
Tio FO 

| tl 

E 

2 — te 

| — ac | L 

join C, D, and D, B, ſo ſhall the Figure ABDC an 

be the Rhomboides required.. — A 

He. 

— — I — 

| on 

rer c 

Col 

of PLANE TRIGONOME TRY, Right at. 

and Oblique Angled. [* | ihe 

by 


N ANE TRIGONOMETRY, is that Sci- tha 
| Nog Fe by which = meaſure rhe Sides and. An- in 
e Tri F Ta 
97 Hine Triangle are either right or obli ue an- h 
1 therefore Trigonometry is commonly Veiel 
into two Kinds, viz. Refangular and Sr, 
hy e ſhall treat of Redctangylar. 
2 In. an Tight: ang Triangle. A Bc, if his 
| 81 e e the Radius, and with that 4 
Cirele be deſc cribe on the one End A;. as a Center, ſix'j 
then ti —.— that BC will be the Sine of the Angle 43 
BAC (by Ar. 21. of $e#, 1.) and if wich the ſame F 
| Diſtance, NI . 


he — 12 
- 


lane Trigenometty. 4% 


'Y # | Thil3 gh 55 


Center, a Circle be de · iz 
ſcribed, it is alſo evi- | 
dent that A C will be 
the Sine of the Angle 
por 2 8 in 1's 
enera the Hypo- 
9 of a tight. an- 
gled. Triangle de made 
che Radius, the: Legs ran 
will be the Sines of their onpolict Ang lev: L557 
4. If in a right-angled Triangle DEF, ongiak 
the. Legs, as F. 5 
Extremity D as che oblique Angle) as a Cen- 
ter, a Circle be deſeribed, it is plain chat the other 
Leg EF, will be the Tangent of che Angle at D, 
and the Hypothenuſe D E, the Secant of the fame 
Angle (by Ft. 24, 25, 67, ofß E | 
$2, I.) The ſame Way, mak- : . 
ing the Leg EF Radius, and 
on the Center E deſcribing a Cir- 
cle, the other Leg D F, will be- 
come the Tangent of the Angle 
at E, and the Hypothenuſe DE, | 
the; Os of the ſame. _ 
It has been already ſhewn (at Art. 74. of S. 
that the Chord, Sine, Tangent, c. 5 any * 
in one Circle, is ee we. to the Chord, Sine, 
Tangent, Ec. equal Angle in any other Cir, 
cle; from which, and the two foregoing: Articles, 
the Solutions of the ſeveral Caſes of rectangular Tri- 
gonometry naturally follo- q. 

6. Since Trigonometry conſiſts in Geer 
Angles and Sides from others given, there will axiie 
various Caſes, which are ſeven in er and 
xl in de r 2 e el e 39% 9A 


* 7 re) 7 i 
oy 2 3 6 1 


— 
. 1 . 
22 4 
Fa : 


Diſtance, on e . 9 8 
0 29% 2 


x - =. = at | o 7 
5 0 0 ll wa. 4 #S * - - - & © a 1 „* 
| 1 «+ of 
4 = . * La ++ wu.» — 
% . * * 


1 


e made Radius, and. on the 


£ 
- 


* 8 = 
, 1 — - 
- 5 1 
8 — . — — > rt 

2 2 . — * — — * — 1 
—— we — — oe 5 * 
- 

* 1 . 


4 | Plant Triponometyy' | 
| | now proceed t6 the S8lation'of theſe 
Caſes 225 1 yet 


merry e 2, , read 


. Trigono 


— 710 7 51, 
il ©: A S 155 1. W-r 10) $931 * Þ 4&1 
#1 «yy? ! 0 Sh WIEN 


one of the Les ym, » Jad the 
ge ABC. righ#ungIoe-ur 
B.  ſuppaſe the Leg A B, 86 egal Part (a Feet, 
Yards,” Miles, Se and the Weg "at A 33%, 40, 
I the N51 85 PS, in 

> nN Fi the 


. . 
#5. rey; rf Sf Tp Ci f #1 "* of 
* — = 6 * © 17 #'% & > # = 1 F 0 * 


— 4 


* 
* 9 4 . - * * - 
x ; * ming. 91 „ 198 
24 & 36 Commit... TINS 
: 0 7 - * - - — : a 
- 3 


| Draw AB An to 86; Dm 155 ; Lind Arent 
Parts, then (by Prob. 4. of 827, 135 the Point 


Ny 


x B erect che Perpendicular 
* OW Boe — laſtly,. from the Point 
{ \ — 0 A draw the Line * 
I making with AB an A 
| | : 16s to 335%, 40, and 
Line produced will — 


J BC in C, and fo conſti- 
s tute the Triangle. The 
Length of BC may be 


2 — 5 po found dy — 


7 e 


co he ame Logs * _ whence AB 
we eo 


* 


* 


= ff #* 


ne, rn 
Tolle NA S441) Ht 
"Ei, By Aan the pee AC Radius, 

the other Legs wing be the Sines of their . 0 

Angles 8 Art. 3. of this) u,. Ng the 

C, and C B the Sine of A; now ſince (by Art. 74. 


. Sep. I. 4 the Sine, Tangent, Cc. of any Angle! in 
one 


30 + 54742 al 2 Mt : 9 


ſatne Pines! with 


AST, » BY 27 Ip 


21 
quir, 
A (4 
ing! 


i. e. 


of T 


one Circle is 4. to the Sine, Tangent; | 


Sc. of the ſame Angle in any other Circle, it follows 
that the Sines of the, Angles A and C in the Circle 
whoſe Radius is AC, muſt be proportional ta the 
Sine of the ſame Angles, in the Circle, that the ſecond 
Table at the End of this Book is calculated for; 
therefore to find B C we have this Proportion; 


S, CW AB:: S, A: Be; 


7. e. as the Sine (in the Tables) of the Angle C is to 
the Length of A B, fo is the Sine of the Angle A (in 
the ſame Tables,) to the Length of BC. 

Now the Angle A being 33*, 40, the Angle C 
muſt be 562, 20“ (by Art. 61. Cor. 2. See. I.) there- 
fore looking in the ſecond Table at the End of this 
Book for' the Sines of thoſe Angles, and in the firſt 
for the 57 48 of 86 the given Leg, we ſhall find 
by proceeding according to the foregoing Propor- 
mw (and by Prob. 3. in Art. 71. Sea. I.) the re- 
quired Leg BC, 57.28. The Operation is as fol- 


lows : | 
AB 86 
8, A 33, 40 


1.93450 
T4 74380 


8e 56*, 20 
1.75803 BG 57.28 


240, Make A B Rae chen will BC, the re- 
quired Leg become the Tangent of the given Angle 


A (by the 4th of this,) and the Proportion for. find= - 


ing BC, will be, 
bob RET A340 AB. BC: 1 
i. e. as the Radius of the Tables, is to the Tangent”. 


of * W A * ſo is the Length of B A, 
5 to 


” Pa 
$5 


T7 * 
: 


3280 Plau Frigonometry. 
do the Length of BC; therefore looking in the Ta- 
bles for the Parts given in the foregoing Proportion, 
and proceeding with them according to that Rule, 
1 find BC to be 57.28 #1 ED 
ration being as follows : mare 
9.82352 T, A 33˙5 40 0 
_1:93450 AB 86 - bow 


11. 78802 1 
10:00000 Rad. go? 


1.75802 BC 57.28 

Laſtly, making BC, the required Te Radivg, tis | 

chat AB Si hoe the Ton nt of C, and the hb 
roportion for finding B C will be as Fo: 


T. C: R:: AB: BC; 


i. e. as the Tangent of C 567, 20 10.176480 |: 
is to 2 or Sine of go* - 10.00000 | 
ſo is the Length of A B - $6 - T. % © 


/ 
—— —. 


11.9340 . 
: _ +10.17648 n, 
to the Length of BO - 57. 8 - * | 
Fo £ 4 
CAS E. 2. +; h i is | 
ſo 


The Angles at one of the Legs given, 5 Git 5 
 Hypothenuſe. 
_ Example, In the Triangle ABC, oppoſe AY 75 
124, and the Angle A 345% 20% conſequentiy 
Angle C.55*, 40, required the Hypothenuſe ack 

an the ſame Parts with A B. 
I A & A | ten 


N 


- 4 
T's 1 h M- gon ROE IG 412K 3nd 03 
on, Oi tt "1 PO Geometrical, | By i 


Pahl 21163 
005 This Caſe is capſtru&- 
pe ed after the ſame Man- 
ner witk the former, the 


Hypothenuſe A C being 
drr found by taking its 


10 Length in your Con- ***...,, 1 
of paſſes, and applying that & n e e 5 
0 Length to the ſame Line a 3 
of e ual Parts you took 4 
AB from. 1 ü 
. By Calculation. 
. "ris | iſt, By makes A © Radius we fhall have the fol- 
0 


roportion for finding A C, viz. 
ei Ae, 


i. e. as the Sine of © 55% 4 9.91686 
56% it Rchius or Sine f. 90 10. 0000 
— 2 1 2 457 134 R&R 3.25 

TT 


2dy, Making AB Radius we have this Propor- 
9345" ron, viz. 


17648 

— X: Sec. A:: AB: Ac; 

75802 | 3 | 2x 

3 \ f. e. as Nadiuiuns- 10. 00000 


3 K ©.:- KA . $09 
Wa - ©. = + « TI50.3 2.17636 
e AB This may be done wichgut the Help of the Se- 


ly the Wants; for nce (by Art, 75. Sell. I.) R: Sec. :: 
e As R, therefore the former Proportion will be- 


I ome 
etricaly. 


Co., A R:: AB: AC 
18 1 i. e. 46 


E646 0 © un Trigonometty 
i. e. as the Co- Sine of A, 34 „20 9.91686 Per 


is to the Radius 10.0000 Ml 
to 1s A B > 3 * "124 25 1 093⁴² ſtru 
to RKW 150 — 2.17850 qu 
na ne 2033 7926 
zah, Making B C Radius, ve have Wee 
Proportion, vix. notte 


T, C: Sec. Ca: ABYKC# 
i. e. as the Tangent C 55 110 by 1995 
is to Sec. 85 re 58% 5 10.248727 


A 


fois ABB - l 4.9934 


. Ty > 0-7 93/038 

This may [alſo be done without the, ap of Se: 
cants, for ſince (by Art. 75: Selz Neben Sec. : 
S, : R; therefore the former Agalogy x will be er! 
to chis, vx. 


S,C:R:: AB: Ac. 


where nd Secants appear; and 48 it cad with 
that in the firſt Suppoſition of this Caſe, » we need 
not Nen the 88 | | 


le 1 "AF 


CASE z 29 


The a, and pas. io Jul ether 
the 

. In the Triangle ABC, ſippſe.he Hy- 
pothenuſe A C 146 equal Parts, and the Angle A 
362, 25”, conſequently. the AGE C EE te- 
quired the Leg AB. $25 


> * Geometrically.\ . | Zorn 1 05 * 
D 25 Links AB at Pleaſure, Wes wl the 
Angle B A C*equal'to"36%; 25, (by Prob. . Sep. 1. 
2 take ALequs. to 146 from any Line of equa 


3p Parts 


Plane Trigonometry. 53 
parts; laſtly, from the Point C let fall the Perpendi- 
cular CB on the Line A B. So the Triangle is con- 

ſtructed, and A B may be meaſured from, the Line of 
9342 equal Parts: Us | 


7656 3 
7 *. ; 
6558 : 1 
4872 N. 
9342 Z FS. 
7656 4 | p 0 
| Se- Nat £ AN 7518 C 
. 50 Calalanien. 5 | 
Juced "> 3625 
V, Making A C Radius we ſhall have the follow: Cooper . I 
. Ng P ena, VIZ. 30:90 
: R 8. C: A. AB; 
; with = 1:46 1 4 £49 
need WM. + e. as Radius, = — = _- 10.00000 
b do che Sine of C- 63 35'- - 9.90565 
lo AC,» 2 „ 146 —— 2.16435 
to AB ade K 2 N 28. 217.5, - 2.07000 


2dly, Making AB Radius, we have ihe following | 
inalogy, vis. 
SAR: AC: AB; 


; Aa. 10.0000 

j. . as the Secant of A - 260 25 10.0 
is to Radios 5 de 2009458 146 2: 16437 
bis AC = 3 255 — 2.16435 22.75 9 77353 
OAD os += Eo 7.5 = * 2.07000 1-93766 
This may be dane without che help of Secants, for 36cB Lo 5 
ice (by Art. 75. Se. I.) Sec.: R: R.: Co- 8; 855 
erefore the e „ Sis be reduced to 
ls, vi. 1.1 71 2 = Sa 4 

n Rz 


_— - — <— 2— = — C — 
F 
oy 


— r Ad Rs En er 
- 


54 Plaue ene, | 
p | : CorS, A: AC 1 
which j the ſame with the Proportion in, the firſt Sup 


300, "By "ori Th BC Radius, we have the fol. 
towing Proportion, viz. J ä 
„Sec. CAC: AC: AUS + | 
i. e. as the Secant of C LEM „35 10.2264) 
is to the Tangent of © 53% 38, 11013212 
fois AC - +» — 146. 2.16435 
tAB - - + - - -— 117.5 - 2.07000 


CASE Tn 


The two Legs being given, to find the Angles. 
Example. In the Triangle A BC, ſuppoſe AB 9, 
and BC 56, required the Ange A and C. 


G cometricalh, 


Draw AB equal to 94, from any Lins of equal 
Parts, then from the Point B raiſe B C, perpendicu- 
lar to AB (by Prob. 4. Seti. I.) and tht 5 BC, from 
the former Line of equal Parts 
equal to 56; laſtiy, join the 
Points A and C with the ſtrait 

Line AC, ſo the Trianghe is 
conſtructed, and the Angles 
may be meaſured by Prob. 10. 


Kell. I. 2 
2 By Calculation. 2 
uh, Syppoſing A B a we have this \nalc 


Sh VIZ, | | 
12 AB: BC: :R: T, me 6 
i. e. WAR = = 94 2 1.973¹ 
n 8 344 
ſo is the Radjvs 1 „ „„ 00 
the J angent o 0? 2 - 47504 


Plane. Trigenomatry: 55 
240, Making BC the unn, we have this Pro- 


portions, viæ. Onde [07 
BC: BA: :R 7, &, 

Le 7 is BC 3 SE, 56 — — 1.74819 

is to A&R — 1.97313 
fois che Radius or Sine of 90 10. 00000 

to the Tangent of C 597, 13' 10.2249 

CASE 5. 

The Hypothenuſe, and one of the Legs given, 18 fnd 
the Angles. 

— In the Triangle D E F, ſuppoſe the 
Leg DE 83, and the Hypothenuſe DF 126, re- 
quired the Angles D and F. 

Geometrically. 

Draw DE equal to $3, taken from any Scale of 
equal Parts; at the Point E raiſe rr 
E F, then take the Length of 
DF 126, from the ſame Scale 
25 before, ſet one Foot of your 
Compaſſes im D, and with the 
other croſs: the Perpendicular | 
EF in F laſtly, join D and % 

F, ſo the Ftiangle is conſtruct- n 
ed, and the Angles may be mea- 
fred by Prob. 10. Se. L. 
By Calculation. 
N, Making D nn we have this Proper 
15. * | 
"DF 4 DE: R 85 F; 


36, Plane Trigonometry. 
i. e. as DF - -- +- +226 --- 24.1003) 
is to DE. 383 - = 1.91908 
ſo is the Radius 10. 00000 
to the Sine off F. 41, 12 - 9.81871 


2dly, By ſuppoſing D E Radius, we have the fol- 
lowing Analogy, viz. | 
Ks DE: DF: : Ri Sealer 


1. e, 8s DE - < - 83 =| =) - 1.91908 
is to DF 126 - - 2.10037 
ſo is the Radiuhs? 10. 00000 
to the Secant of D 48 48* - - 10.18129 


This may be done without uſing the Secants, for 
ſince by Art. 75. Sef.I. R: Sec. :': Co-S,: R; there- 
fore the preceding Analogy will become this, viz, 

DF: DE:: R: Co-8, D; 


which evidently coincides with the Proportion de. 
duced from the firſt Suppoſition, for the right Sine 
of F is the Coſine of D. | 


CASE 6. 


Tbe Legs being given, to find the Hypothenuſe. 
Example. In the Triangle A BD, ſuppoſe the Leg 
AB, 64, and BD, 56, required the Hypothenuſe AD. 


\  Geometricalh, 


The Conſtruction of this Caſe is performed in the 
+ *.D fame Manner as the fourth. The 
Length of the Hypothenuſe AD 1s 
5111 10 AY by taking in your Com: 
I phaſſes that Line, and ying it 
eee. 3 ſame Scale, which the Legs 

were taken from, | 5 


' 
* {1 


Ca 


. ee © 47 


* Trigononeny. 37 


"Hp Calculation. 


This Caſe being compounded of. the DO and 24, 
_— we muſt firſt find the Angles by the 40 thus:, 


>. SB DV. = R: T, A; | Si 
i. e. as the Leg AB - - 64 - - 1.80618 


is to the Leg DB- 56 — 1.74819 
ſo is the Radius | = < - =- 10.00000 
to the Tangent of A - 41*, 11' - 9.94201 


Then by the 24 Caſe we find the pe re- 
quired thus: | 


8, A: R BD: AD; 


i. e. as the Sine of A 41 11 - 9.81854 
is to the Radius - -- 10. 00000 
ſo is the Leg BD - - - 56 - 1.74819 
to-the Hypothenuſe AD 85.05 - - 1.92965 


This Caſe may alſo be ſolved after the following 
Manner, VIZ. 
From twice the Log. of the greater Side AB 3.61236 
ſubtract the Log. of the leſſer Side BD - 1.74819 


and there remains - - = 1.86417 
the Logarithm of 73.15 3 to which adding the leſſer 
Side BD, we ſhall have 129.15 whoſe Lo N 2.11093 
to which add the Log. of the leſſer Side BD 1.74519 


and the Sum will bee eos 3.85912 
the Half of which iss 1.92956 
the Logarithm of the Hypothehuſe req uĩred. 

Or it may be done by adding che 9 Squares of the 
two Sides together, and taking the Logarithm of 
that Sum, the Half of which is the Logarithm of the 
Hypothenuſe required; thus in the preſent Caſe: 


The 


the Square of A B (64) is 4096 
the Square of B D (56)is. = = - 43136 


the Sum of theſe Squares, is 7232 
the Logarithm ef Which li Lede 
the Half of which, is —— 1.92963 
the Logarithm of 85.05 the Length of the Hypo- 
the nuſe 3 
2 0 CASE. 7. 2 

The Hypothenuſe and one e the s give, fo. the 
other Lag. e ET "el 

Example. In the Triangle BGD, ſuppoſe, the 
Leg BG 87, and the Hypothenuſe BD 142, te- 
quired the Leg DG. 


* 


Geometrically, 


The Conſtruction here is the ſame as in Caſe 5th, 
G is 


the fame Things being given; and {he 118 DG 


* Z 
A * 


A445 ki le in pe de e 
applying that i the ſame Seals of n Parts, ch 


others were taken from. 2 125 55 


„ 


give 
and 
gui 


S . 


[Eh 


e Calan, 1. 


| The Solution of this Caſe 
and 5 th, and firſt we muſt find the Xie Rog 
{0 "uf thus : 


141 1. 3G 


Plane Srigenemary | 79 
aon 


DB BG: R S, P; 


FF e. a the . DD 28 '- 2:15229 
is the Leg BG - K | * = - 1.93981 
ſo is Radios 10. 0000 
to the Sine of D - - - 3” 4 9.78723 


Pe, by Caſe if we find the Leg DG Bu 
us: 


R 8, B. 22 BD: - DS 


J. e. as Radius  - - 10. 00000 

is to the Sine — 2 25 13. - 9.89787 
ſo is the Hy 35 142 - = 2.15229 
to the Leg -. = 112.2 - -, 2.05010 


The Leg DG uid alſo be found in the + following 
Manner, viz. 10 PE 
To the Log. of the Sum Hypo- 
chenuſe Bag wen Leg, viz. 229 - | 2.35984 
add the Log, G their Difference. vix. 55 1-749 36 
— — 
and their Sum is 4.10020 
the Half of thatis - 2.05010 
the Log. of 112.3 the Leg required. 


Or it may be done by takin the Square of the 
given Leg from the Square of the Hypothenuſe, 
and the ſquare Root of the Remainder is thi a 
quired this? in the print Caſe ; TA 1 | 

T 


— — —— —— 


— — —— — — - ——— ” - - — 
— — — —-— — — ' 


= — 


| 
| 
{ 
1 


8 Plane Tr; gener y: 


The Square of the Hy e 142, is 2016. 


the Square of the 1 EVAN — 1 1.756 
kheir Difference i8. 1s oo | Rap a ey, by ws 595 
© whoſe Logarithm'is' 1 e 
half that Logarithm is - — 2.06010 
which anſwers io the Natural N uy 142.2 the Leg 
required. 


Thus we haye gone thro' the ſeven Caſes of right- 
angled Plane Trigonometry, from which we may ob- 
lerve; 

1. That to find a Side when the Aogles. are given, 
any Side may be made Radius. 

2. To Gnd an Angle, one of the given Sides muſt 
of Neceſſity be made Radius. 

We now proceed to the Solution of the ſix 
Caſes of oblique-angled Plane Trigonometry, in or- 
der to which we muſt premiſe the following The- 
orems. 

Theorem 1. In any Triangle, the Sides are propor- 
tional to the Sines of the oppo poſite Angles. Thus in 
the Triangle EF, AB : BC: 3; So bs 5. 8 
ins 8, B; alſo AC:: BC. 

Demonſtration. * the Triangle A BC be cir- 
cumſcribed with a Circle; then 'tis plain, from Art. 
66. Sell. I. that Half each Side is the Sine of it's op- 
55 Angle, to the Radius of the circumſcribin ng 


ircle, but (by Art. 74. Se. I.) the Sines of theſe 


Angles i in the Tables, are proportianal to the Sines 
the ſame Angles to any 
other Radius, therefore in 
the Triangle AB C, the 
Sines of the Angles will be 
* as the Halves of their o 
— * poſite Sides; and ſince t 


AZ 
Halves are as the Wholes, it follows that the Sines 4 


the 


6 
N 
a 
b 
| 
t 
d 
tl 
ri 
4 
al 
E 
A 
C 
fa 
to 
th 
0 
Ba 
D 
5 
Gi 


nne 


Plane Trigommetry:" ER 
the Angles are as their ee Sides, i. i $, Go; 5, 
A:: AB: BC, Sc. 5 
Theor. 2. In any plane Triangle ABC, iv — 
the Sum of any two Sides A C and B C, is to their 
Difference, ſo is the Tangent of half the Sum af 
the Angles BAC, ABC, at the Baſe AB, to the 
Tangent of half oy Difference of the 1 
les. | 4 ubs KA ors ; 
- Demon. Upon the Center C with the Side BG as | 
Radius, deſcribe a Circle, meeting c A prodvects in 


the Points, D and E. ln 2 
draw E B aud D B... „ art ö FI THAT 
then will EBD be ü Matt oi iN 

right. Angle (hy Cor. 4. X 
Art. 63. Sea. I.) Draw 4+ i; as : 139. V . 
alſo AH parallel co 1d 87 A 52231 
E B, join the Points N. nn 97 
AB, ag ahe — tx wt oe * 
CB, and from et AL 
fall A F perpendicut Np, <a Note 
to EB. Nom becauſe. 5 "ihe 27 To 4 
the Angle DCB is 4 ile 


equa] to the Sum of the * BAC, ABC, ar © hs 
Baſe, it is evident that the Angle DE B or: its equal 
DAH will be half that Sum, and bees uſe the Angle 
B A Ciis; equal. to the Sum of tlie Angles CE B for 

CBE). and A B E, it follows that the Difference be- 
tween the Angles CA B and C RA w be equal td 
twice the Angle A B E, conſequentiy the Angle 
ABE is half the Difference of the Angles: BAU, 
ABC at the Baſe'A B. But to the Radius AH, the 


Line D H is the Tangent of the Ahgle DAH, which 


ve have juſt no proved to be equal to half the Sum 
of the Angles at the Baſe, and aggin to the Radius 
B F (equal to A H) AF is the Tangent of the An- 
gle AB F, which i in like Manner has been proved | 


4 IT”: * | equal 


* —— aces Suit — — 282 — 


62 Plane Trigontntivy. 


gent (to the ſame Radius) of half the Different 
ee ere TIN bi 1) 
K* 1 SF 


equal! to Half che Difference of the Angles at the 


Baſe: The Triangles AHD, AEF ate\frnvilir;-and - 


conſequently (by Art. 78. 4. 1) AD': AE: Dil: 
AF or H By that is AD, che Sum ofthe Legs &T 
and CB, is to A E, the Difference of Wt, 
DH the 7 a6 hall de inn bf ths: Fat 
the Baſe (the Radius being 1 


as the tabular Tangent of half the Surry 


85 at the Baſe, to the tabular- Tanten 6f half the 


ifference of the ſame Angles. „ 
Theor- 3. If to half the Sum Gee Quantities 


| added hat their Difference, the Sum will be the 


greater of them ; and if from half their Sum be fab- 


tracted half their Difference, the Reminder will be 


the leaſt of them. _ Wa 

\Demon. Let the two Quantities be repieſemeal'by 
the Lines A B and B C (making one continue Line) 
whereof A B is the greater, and nd BO the 1efs Biſect 
A C in E, and make AD equal to BC; then tis 


antities, A E or EC their half Sum, and ED 
EB their balf Difference, Now if to AE we ad 
E, the Sum vill be A B, that is, if to half the Son 
we add — ore the Sam will be the 


— — 5 alſo if from E C we take EB, the 


er will be BC, that is, if from half the Sum 


we take half the Difference of two W 
EATON ee arts rar 


, | ht 8 $528 
N * 0 . N 
b WW; 
* 


plain A C is the a DB the Difference of the two 


— 


Z. 


— - 
— —  _ _ 1 
” _— 


= 


4 — 


1 
| 
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A 
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: 
— 7 
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' 
: 
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. 


br. . An any flane R C,irwill be 
as the Baſe AB ib tothe Sam of the Sides: AC and 
BC, ſo is the Niſſerence betcwoen thoſe Sides to dhe 
Difference between A D and BD the Segments of the 
Baſe, made e ing c r | 
e mp 440 
Naur ee Se C b xs Radl bes 5 
1 deſcribe à Circle, PIR | 
Side . «(produced both 
Ways) in the Points E 
and E, and AB | 
duced, in the Point &. 
Then AE will be the 
Sum and AF the Diffe-“ 
rence of the Sides A CW, \ © 
BC. [Likewiſe ſince (t 18 | 
Art. 64. Se.'1.) G 
equal-ro BD, e 
AG will be the Diffe- 
rence of the Segments AD, 5 D. Draw the Chords 
BE, FG. Then in TERS AE, Ga F, the 
Angles ABE, G FA, are egual (by Cor. 2. rt. 63. 
Setz. I.) and the Angle B A E is egual to the Angle 
G AF, (by Art. 33. 252 I.) therefore the remaining 
Angles A B, AG F, muſt:be.equal, and the Tri- 
angles AE. AGF Senden N 
Art. 73. Seck. I.) AB: AE :: AF: AG that 
AB the Baſe is ta AE the. Sura: -of the-Sides 28 
and CB, as A F, the Difference of theſe Sides, is to 
AG, the Difference of the Segments 4 the Baſe. 


A 


0 ASE Ic” 8 8 


In any e e plane T: riangle ; two Sides, * 
an Angle appeſite to one of them, given, to find the An- 
te oppoſite to the other, _ 

Example. 


— 92 — 1 4 
OE... —Å̈; . E EAOoeqQe + 


— — 
2 , 4385 _ 
: an” Ae. - *h . AA On SS T9 oo een” AC” Oo 


- - 2.» hls 2 7˙ ——— — * = 
— = — — — - - — — 


— "itt 
. 
_ 


By Theorem 1. we have the following Proportion 
for finding the Angle A, viz. Wy 


to the Sine of it's opp. Angle A 26 41“ 9.65227 


— 


Example." In the Triangle ABC, ſuppoſe AB 166, 


wy * 
BC 84, and the Angle C, oppoſite to BA, 56*, 30; Le 
required the Angle A oppolite to B . * 
Ty | | Geometricalh. F * 

Draw the Line AC, and at any Point of it, ſup- 

poſe C, make the Angle C equal to 367, 300 (by Prob. 5 
9. Sef. I.) take TF IT ot . | 
CB equal to 84 „ mak 
equal Parts; and | 155 
with the Length © a 
of 156 (taken . a and 
from the ſame A<C_- INE Poin 


Scale with CB) in your Compaſſes tx « — Foot 4 is CC 
B, and with the other croſs AC in A. Laſtly, join MW” 
A and B; fo the Triangle is conſtructed, and the re- and 


quired Angle A may be meaſured by Prob. 10. Sea. 1. from 


= By Calculation. : 
AB S, C: BC 5, A; 


i. e. as the Leg AB - - 156 4 2.193ʃ2 
is to the Sine of it's oppoſite Angle C, } | 


e 5 FI 9.92111 
ſo is the Leg BW - 84 - 1.92428 
11.84539 
2.19312 


——— —-—-— 


CASE 7 | ©. 


The Angles, and a Side oppoſite to one of them, gi en, 
to find a Side oppoſite to the other, | 


Example. 


tion 


Plane Frigotometry.. 866 
Example. In the H BG, are given the 
Leg HB 1250 che Angles at H-and B 46% 15. 
. 345 22/4 — „ the tes H. G will n 


be 79 5 4D 2417), O82 


. : 
: . : o 4 3. . 


* + * 
N 1 | L | : — 
9 


pray Us 1 40 Hoem. d Sale, o 
make the Angle 'H 46% U 
15, and B 54, n then 
produce the Lines H 
and BG to meet in the 
Point G; fo the Triangle 
is conſtructed. and HG 
js meafured by taking it's Lach 
and applying it to the lame 
from, 1 243401 


2 Calculation 


By the fey of the Preceding Theorems, we we 
this Analogy for finding HG, viz. N. 


8 HB: 8, B: H 


gur C te, 
E 2 


i. e. the dg f — 79˙ꝝ' 23 — - 9-99266 
is to the Leg HB. .- '- | x25 2.09697 

ſo is the Sine of B - - 54*, 22' 9.90996 
w the Leg BG '- %% + 2.01437 


8 E 


Two Sides and as 2 rppeſive to one of them, v 
to find the third Side. c 

Example. In the Triangle KLM, ſuppoſe the Side 
KL 126 equal Parts, and KNM. 130 of the fame 
qual Parts, and the de ML L n to K M9. 63% 


205 3 a the Si 8 
Cue 


— 


, +. ” , 
* « , - * ; . ; ©. if 


3 ns OR Cl. 5.5 1 0 

| The Conſtruction of chis Caſe is the ame with 

N Caſe 1. (the ſame Things given in 
| both): and the Leg ML mult be 


meaſured upon the ſame Scale of 
- + equal Parts by which KL and 
KM were boy avs; AN 90 


By Calculation. 2% 


The Solution of this- Caſe depends upon the two 
preceding; ; and firſt we muſt find che other two 


e fe thus: 
| NR: 8, L:: KL: 8, M; 
7. e. as the Side Mx 

. is to the Sine of L. — 


ſo is the Side K . "3 
to the Sine of we” 


7 ͥ —— —— 2 — * an GA. man 
” _— —_— - © * i - — 
. — —— 


——— 


| 130 = - 2.11394 
63 20 9.93116 

126 5) 2.1003) 
60% 1 = 9-935 


« Then by th 2. we find the require Soy Ms 
us... 2 


no. 8, EM:: S K MLy 


. Wo 5 e. as the Sine of 3 2 635 40 — 9.98116 
18 to MK „ 130 8 2.11394 
ſo is the Sine of K - 33, 39“ 9.9002 
to ML «ES Co ne. . 2 * 


1 0 — — —— — —— — — — — _ » _ = 


t -4 20 


. 
= 


Cas 4. 


95. Wo Sides and bhe contained Anple given, * the 
ether xl. 1 e 


9 * 6 . 
A PE 1+ 2 — 
* " 


: Example. 


Plane Trigonometry. 657 
Example. In the Triangle ACD, let AC be 
03, AD 126, and the Angle A 54's 305 required 
be Angles C and B. 3 2; 


with - Gaomerricaly. 

en in 1 24. 

ſt be Draw AD 126 faval Parts, and make the Angle 
le of \ 54* 3.39 then ſet 103 equal Parts from A to 15 


and Wand join the Points C, D, and fo the Triangle is con- 


- two 
* two 


wucked. The Angles 0 and D by be meatured' 
dy 2 Line of Chords. 


ad 


The Solution of this Caſe depends upon the ſe⸗ 
ond and third of the and Theorems; and 
firſt we muſt find the 90 um and Bifference of the 


oy and Half the * hy the e 88 
us: F 


4 - 


1394 
15116 
0037 


3759 
MI. 


| ie fog AD. is rn. © Ia. - 
95106 Bite Leg AG 2 „ „„ „ „ 20g 
11394 8 e 
0602 their Sum is 2 2 * 8 229 
06880 nd cheir Difference is 2 + * 32 


U 


8 
the Sum of the three les A, 80 
e Angle A is a. ang ho 2 > + $44 3 


» the Sum of thi Angles C and P vin * 125*, 30. 
d Half their Sum is : - 032.48 | 


3 


xampli. 


Then by Theorem 2. we have the following Pro 
portio n, VER... - Ki i | 28 2. # 
as the Sum of the Sides AD and AC 229 2.35984 
is to their Cage; — - - 23 3.36173 
ſo is the Tang. of Half the Sum  _» 

of the unknown Angles 46 > 45 * 
to the Tang. of Half their Diff. 11% # 9.2900; 

Now having Half the Sum and Half the Difference 
of the two unknown Angles C and D, we find the 


Quantity of each of the Theorem 3. thus : 

To Half the Sum of the Angles C and D 62, 45 
add Half their Differ * - - - - 11*, of 
and the Sum is the greater Angle © 53, 4 
Again, from Half the Sum 62, 4 
cake Half the Difference 11% of 


—— 


and there will remain the lefſer Angle B.. 1, 4 


CASE. s | | 
T wo- Sides and the contained Angle given, 10 find tht 


ard Side. ae erk . 
Example. In the Triangle B C D, ſuppoſe BC 
54 BN 133, and the Angle at B 3 03, 1 


quired the Side C D. 
The Conſtruction of this Caſe is the fame. wi 
ae 2 5 


Bhat of the lalt, and the Length of ter 
— 8 5 nd 


| Plane Trigmometry. 69 
Pro: eaking it's wor or your Compaſſes; and applying 


| it to the ſame. of equal Parts that the two Legs 
5934 Nvere taken from. = = 
6172 . rs: 

8816 By Calculation. 


The Solution of this Caſe depends upon the ſecond 
and fourth; therefore find the Angles by the laſt 
Caſe, thus; | 


"2 45 As the Sum of the Sides BD and BC 287 2.45788 
» 0 Ws to their Difference '= - - - -21 1.32222 
5 ſo is the Tangent of Half the .. wn 
om oc the A ee 69 Lam 
” 4% eo the Tang. of Half their Diff. 7 50 - 9.13806 


. \ Then by Theorem 3. we find the Angles D and C 
, 43 us: £ 


To Half the Sum of thofe Angles - 61, 587 
add Half their Difference - = - - - 7*, 50 


nd the Sum is the greater Angle D . 69%, 4 


\Iſo, from Half their Sum - - - 61, 58 
ce Half their Difference - - - , 5% 


ind there remains the lefler Angle C 54*, o& 
Then by Caſe 2. we have the following Analogy 
vr finding D C, the Leg required. | 
8, C:BD::5S, B:DC; 
4. e. as the Sine af © - 54% 08' 9.90869 
is to BD - » - 1332 2.12385 


ſo is the Sine of B 56, 0g” 9.91883 
o PO 136.2 -- 2.13399 


F ASE 


ho Pla Trigonometry, 
CASE-6 ©» 

The Sides being iven, to - fn the Angles. 
Example. In the Triangle AB C, p pe AR 


156, BC 84, and AC 185.7; died the Angle 
A, B, and C. 4 * e 


Geometrical, * 3-9 
Make AC 185.7 from any Scale of equal Parts, 
and from the ſame Scale ta 156, the Length 
of AB, in your Compaſſes, fix one Foot in A, 
and with the other . — an Arch; 5 then take $4, 
the Length of BC, and Tang one Foot in C, with 


4867 


the other ſweep an Arch, ctoſſing the former in 
B; join the Points B, A, and C, and the Triangle 
will be conftructed, The Angles may be meaſufed 
by a Line of Chords. 


By Calculation. | 


Le fall BD from the Vertex B, perpendicufar 

to the Baſe AC; find the Segments AD and 
C, by the following Epopartian, bee fron 
I beqrem. 4. \ Vis, 


Plane Trigonometry. 71 


is to the Sum of the Sides AB and BC 240 - 2.38031 
ſo is the Difference of the Sides - 72 - 1.85733 


to dhe Diff of the Segments of theBaſe 93 - 1.96871 


cles And having the Sum of the Segments, viz. the 
8 whole Baſe, and their Difference, we find the Seg- 
ments themſelves, by Theorem 3. thus: 

To Half the Sum of the Segments 92. 8 
add Half their Difference - - - « - 46.5 


"arts, the Sum is the greater Segment AD - 139.3 


n A, Aldo from Half the Sum of the Segments 92 8 
© $4 WM take Half their Difference —— - -'- 40. 5 


— — 


the Remainder is the leſſer Segment DC - 46... 3 


The Triangle ABC is divided by the Perpendi- 

cular DB into two right-angled Triangles, -A D B, 

and BDC; in the firſt of theſe are given the Hy- 
pothenuſe AB 156, and the Baſe AD 139.3, to 

find the\ oblique Angles, for which we have (by 

Caſe 5. of reftangular Trigonometry) the following 
Analogy, viz, | 3 | 

den As AB - -'- 136 +» 2.19312 
nn to AD- - - + 139.3 - 2.14395 
alured I & is Radiunhis = - IC 638058 


o . 


to the Co-Sine of the Angle A 26˙ 40. 9.95083 

The Angle C is found by the ſame Caſe, thus: | 
As BG 557 Soils Sm .- 84 <4) & 1.92428 
sto CP P 46.3 1.666358 
ſo is Radinss s 10 


a” 


2 the Co-Sine of O = 56*, 30 9.74130 | 
F | Having 


As the Baſe AC- - - "- « 185.7 2.26893 


we 4 » 4 * 


— — — ww - 


CE 
— 


_— * 
— * — a _ 
= - 


Angle B, by taking the dum Kr ro farmer from 


— 
—— — 7˙Üe2— * 


— I 


Bodies £0 reyolve apparently from Eaſt to Weſt, in 
the ſame Time, ne the Was of Day and 


— 
2 - a - 
— — — 


Having found the 2 A and C, we get the 


180, thus: 


The Sum of all the three Angles is. 180%, 
The Sum of A and C is — 837, 100 


The Angle Bis : 636 go 


All the Proportions uſed in the Selorigns of the 
feveral Caſes in Plane Trigonometry, may be perform- 
ed by Scale and Conn On the Scale there are 
ſeveral Logarithmic Lines, viz. one-of Numbers, 
another of Sines, and one of Tangents, Fc. And 
to work a Proportion by theſe Lines, extend your 
Compaſſes from the firſt Term of your Proportion, or 
found on the Scale, to the ſecond, and with that Ex- V1 
tent, fixing one Foot in the third Term, the other 
will reach to the fourth Term required. Ce 


. 
Of the Principles of GEOGRAPHY aid 
 U4STRONOMY. 


1. PHE Land ad Water of this Earth make 

a Compoſition of a ſpherical Form, or 

rather — oblate Figure, which is called the Terra: 
gquecus Globe. 

2. This Globe 72 round it's Axis in 24 Hours, 

from Weſt to Eaſt, and thereby cauſing the celeſtial 


nes Dk 
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3. Thoſe two Points in which the Axis" of the 
Earth meets the Surface, are called the Poles of tho 
Earth; and if the Axis be produced on both Sides to 
the Heavens, it will cut them in two oppoſite Points, 
called the Celeſtial Poles, The one towards the North 
is called the Ar#ic Pole; and the other towards the 
South, is termed Antaric, 

4 Circles upon a Sphere are either Great or Leſs, 
A Great Circle is that — 5 Plane paſſes through the 
che Center of the Sphere, or whoſe Diameter is equal to 
um. the Diameter of the Sphere. A Leſ Circle is that 
1 whoſe Plane does not paſs through the Center of the 
bers, Sphere, or waulk Diameter 1s le mm the Diameter 

nd of the 
— Cor. 1. Heoce' ir is plain, that all es Ciroles, up- 
tion, on * Sphere be oy it equally, and all leſs Circles di- 

: yide It 
— Cor. 2. * — all great circles have the fame 
| Center, 12. that of the Sphere, it is plain hey maſt 
biſe& each others Circumference. 
anal 5 Since the Earth moves round it's Axis, ir i 13 
2 85 lain that every Point in the Surface (except the 
Poles, which are at reſt) will deſcribe the Circum- 
ference of a Circle; and that which is deſcribed by a 
8 Point, lying in the Middle between the two Poles, is 
and N the £quator, or Equinoctial Line, or ſimply the 


6. If che Plane of che Equator be produced to the 
make W Heavens, it will there mark out a Circle called the 
m, ot Ce/eftial Eguater, which divides the Earth and Hea- 
Terra: MI vens into two Hemiſpheres, that towards the North 
being called the Northern dam hag and that to- 


Hour, wards the South, the Southern. 
eleſtial 7. Great Curclef paſſing through the Poles of the 
left, iu World, and cutting the Equator: at Right Angles, 


are called Meridiansy and that which paſſes over any 
Plce, is called the Meridian of chas Place, 


8. The 
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8. The Diſtance of any Place upon "er Earth, 
from the Equator, counted in Degrees upon the Me- 

- ridian, is called the Latitude of that Place; and it is 
either North or South, according as it lies upon the 
North or South Side of the E uator. 

9. Since by the Rotation of the Earth about it's 
Axis, every Point upon it's Surface deſcribes a Circle, 
it is plain all the Points between the Equator and Poles 
muſt deſcribe Circles parallel to the Equator and 
theſe are called Parallels of Latitude. 12 
10. The Difference of Latitude between two Places, 
is the Arch of a Meridian, contained between the Pa- 
rallels of Latitude ing over theſe Places. 

Cor. 1. Hence if the two Places lie both on the 
ſame Pale; they will have no DENT of Lati- 
tude. 

Cor. 2. If the Places lie both on the ſame Side of 
the Equator, and on different Parallels, then or 

Difference of Latitude is found by taking the le 
Latitude from the greater. 

Cor. 3. But if the Places lie, on different Sides of 
the Equator, then their Di F Latitude, 1 
equal to the Sum of the two Latitudes. 
11. The Complement of the Latitude of any Place, 

zs that Latitude taken from go Degrees, or the Dil- 
. tance of the Place from the neareſt Pole. 
12. The Longitude of any Place upon the Earth, 
is an Arch of the Equator intercepted between the 
firſt Meridian, and the Meridian paſſing through the 
opoſed Place: Which is equal to the Angle at the 
Pole formed by the firſt Nenn and the Meridian 
of the Place. 
13. The firſt Meridian may be laced at pleaſure, 
. paſſing through any Place, as London, Paris, 7. encriff, 


-&c. and the Longitudes counted from it will be either 1 
Eaſt or Weſt, according as they lie on dle Eaſt 0 or . 


Weſt Side of: that Meridian. Ea 
3 e The ſue 


converted into Difference of Time, 
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14. The of Longitude between two Places 
upon the Earth, is an Arch of the Equator compre- 


hended berween the Meridian of thoſe Places, and 


the greateſt poſſible is 180 Degrees, viz. when the 
two Places lie on oppoſite Meridians. 


15. Since by the Motion of the Earth about it's 73 
Axis, every Point upon the Surface deſcribes the 


Circumference of a Circle, or 360 in 24 
Hours Time, eee in one Hour it muſt deſcribe 
15 Degrees: T re any Place lying 1 — 
1 the Eaſtward of another, has 8 K n it's 
Meridian one Hour ſooner than the N when 
it is twelve o' Clock in the eaſtermoſt e it will 
be but eleven in the other. 

Cor. Hence the Difference of Longi 


e may be 


Hour for every 15 rees, and proportionally for 
Minutes, &c, alſo Difference of Time may be con- 

verted into Difference of Longitude, by allowing 15 
Degrees for every Hour, and proportionally for other 
Time, 
find the other, 


allowing 17 


2 = 30 


4-7 


Confequently, by knowing the one, we can "3 


16, If we ſuppoſe a Plane touching the Surface of. 


the Earth in any Point (upon which a Spectator 


is ſtanding) and produced to the Heavens, it will 
there = a Cittle called the Horizon, which ſe- 
rates the viſible from the OY car of. the 
eavens, . This Horizon is enfible 
Horizon; the true or g es is = 
Circle lel ta the ſenſible, and paſſing * 
the Center of the Earth, which divides the Heavens 
and Earth into Hemiſpheres, one being called the 
Upper, and the other the Lower Hemiſphere. 

17. Theſe Horizons, when ced to the Hhw 
vens, may, without any ſenſible Error, be ſuppoſed 
— coincide: The Diſtance between them, or ou 

arth's Semidiameter vaniſhin 9 25 peg wi 
25 a Diſtance, . ef 


"IN: | 18. Since. 


by . 


The Priniphes of 89 
7.5 Since the: Dunk'moves:ramd"ith Aids from 
Weſt to Eaſt, it is plain a Spectator upon it's Surface, 


Way ; conſequently, theſe Celeſtial Bodies towards 
the Eaſt, that were before hid; will become viſi- 
ble, the Horizon being depreſſed before them; and 
thoſe towards the Weſt, that were before in View, 
will become inviſfible, the Horizon being elevated 


above them. And hence (ariſes the apparent Mo- 


tion of all the heavenly Bodies, by which ap- 
pear to deſcribe Cirdes about the Poles, parallel 
to the Celeſtial Equator, and are greater or leſs ac- 
cording wege odor promoter er er ert e r 
| neareſt Pole. 

19. When any celeſtial Body comes firſt in View, 
or when it is on the Eaſtern Side of the Horizon, it 
is then ſaid to Riſe; and when by it's apparent Mo- 
tion it comes to the Meridian, it is ſaid to Culnmate; 
and, laſtly, when it begins to diſappear, or is upon 
the Weſtern Side of the Horizon, it is then faid to 
Bet. 

20. If through the Center of the Earth there be 
 Urawn a Line perpendicular to the Plane of the Ho- 
riaon, and produced to the Heavens, it will there 
mark out two Points the one, which is directly 
over our Heads, is called the Zenith; and the oppo- 
fite Point thereto, which is inviſible to us, viz. di- 
rettly under our Feet, is called the Nadir. 

21. Vertical or Azimuth Circles, are great Circles 
nr the Zenith and Nadir, and cutting the 
at right Angles. Among the vertical Cir- 

cles there are two principal ones, uiz. the Meridian, 
which paſſes through the Zenith, Nadir, and Poles, 
"and cuts both the Equator and Horizon at right 
Angles ; the Points in which it cuts the Horizon are 
the South and North Points; and the other princi- 
pal Vertical, called the prime Vertical, is that which 
cuts the Meridian at right Angles, and meets the 
4 Horizon 

Re * 


together with his Horizon, muſt move the ſame 


FRA 


Lo 


FO. 


in the Grey tes above A will be the HG 
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Horizon in eee eee le Eaſt and 
5 Feist. n. 7 mat 
. Leffer: Circles. perallel-o edit — 
called Almicanthers, or Parallels of Altitude. And 
theſe continually decreaſe, the nearer they are to the 
Zenith. 
23. The Aube of any heaverily.Body above, or 
Depreſſion below the Horizon, is an Arch of a . 
Circle, intetcepted herwyen the Horizon and _ | 


of the — 81 

24. The Zenith Diftance of any heavenly Object, | 
is that Arch of the vertical Circle paſſin through ** 
inte between the Center of the Object 


the Zenith, which i is always the e e of 
the n 


5. LA the d AHNO egnt the Ens 42, 
1 a on the Plane of ſome Meridian, A ſome 
Place upon that Meridian; draw the Diameter HO 


vadrant, or 90 Degrees, Diftance from A; 
** O will — * the Horizon of the Place A 
(by Art. 16. of this.) Let P and p be the wo. . 
Poles; conſequently P p the Axis of the Earth, _ * 
and the * E Q at right Angles with chatß 89 
will repreſent the Equator 5 45 ) wake F 
equal to P A, and draw the 2 45 arallel to 
the Equator E Q, and this will be the 2 | 
Latitude the Place A is in; the Arch A bs 
the Latitude of the Place A, and AP che Co) 9 — 
ment of it's Latitude (by A. 8. and 13.) the Point 


and that above N will be the N e 
3 A e A (by 47 , 20.) the great Cirele AC 

ertical (by Art. 21.) ne Palace f. 
5 Will 17 the Sad and North Points, and C ] 
14 the Eaſt and Weſt. Points in the Horizon 
© 


A, Let S be an . Odhect, and ASN 
2 ertical or azimuth 0 ED. ET 


DO terof the Object alſo K Sit x Parallel of Altitude; 


o, then SG will be the Altitude, and S A the Zenith 
dbdDigdüance of the Object 8 (by 4. 23 and 24.) - As 
Ih ww a T4 22 8 enn © FB? FLY CLLR SY 1711 d 


— om + c.c.i..uu 4 DIS 


4 — * — 
* 
' 
* 
* * 
* 4 


CS a. wt, —ꝛ 
* . 


- V— ů — — 


Wo 36155000 » 
> 93399590 ny 


stb Nor Mi 

6 6 2 let any other Place upon the Earth be aſſumed, \ 
_ as B, and it's Meridian will be PB p, and it's Parallel 

891038900. F Latitude DB Ad; then the Latitude of B will be 

BE or DE, and the Complement of it's Latitude 

will be BP or DP. Alſo the Difference of Latitude 

between the two Places A and B, will be BL or DA 

(by Art. 10.) If the Meridian paſſing through A, be 

Ap the firſt Meridian, then the Longitude of B 

Will be EF (by Art. 12;) but if the Meridian of A 
be not ſuppoſed the firſt Meridian, then the Difference 
of Longitude between, the two Places A and B will W 17, 
be EF (by , 14.) 8 e 
26. The Syſtem of the Univerſe, according to I yer, 

"the lateſt Aſtronomers, is as follows, viz. . The Su of 

5 . | » if thro 
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s ſuppoſed to de in the, common Center of Gra- 
vity of ſix opake ſpherical Bodies, called Planets, 

which are at different Diſtances from the Sun, and 

70 perform their ſeveral | Periods round him in dif- 

U ferent Times. The Names of theſe Planets, and the 
* Characters, by which they are er are as tale 


27 
h 
*. 


upiter 1, and Saturn B. And thay alt 
move round the Sun, from Weſt to Eaſt, in Orbs 


will i Mars 8, 5 at 
very little inclined. to one another, and the Planes 


to 
n of theſe Orbs cut one another in Lines paſſing 
2 I trough ab Center of the Sun; conſequently a 


Jn OA N 


* 
a9) 0 


* Hel e 


. 
e 


| les of 50 000 
' Spectator placed inthe" Center of the Sun, will be 
in the Plane of cach of their Orbs, and will there 
view the Planets, ing their ſeveral Periods 
to che Or- 
heme) 
24alay , and in different Times, viz; , which is 
N the Sun, moves round his in-$9 Days 
1116 68 243. and 23 Hours, or three Months nearly. Then 
't aue, Venus ?, which is next to Mercury, performs her 
** Period in 224 Days and 17 Hours, or about 
327% „„ eight Months. The Planet which is third in Order Pi 
2 72 44.5 from the Sun is our Earth ©, which performs it's 18 
C.ircuit/in 365 Days, 5 Hours, ou; , Minutes, or 
© £5,287. ret. Next to the Earth is Mars F, who moves 
4 0 rouſd his Orb in 686 Days and 23 Hours, or a little 
. & #1 Jeſs than two Years. Then Jupiter u, whoſe Orb is 
* yaſtly extended beyond that of Aura, performs his 
Circuit in 4332 Days: 12 Hours, which is about 
2 Tears. And laſtly Saturn b, who is furtheſt 
, diſtant from the Sun, compleats his Revolution in 
. 10759 Days and 7 Hovrs, which is ſomething leſs 
1 e $22 30 Years. Their. Diſtances from the Sun ex- 
: Rreſſed in the Scheme, are nearly proportional to 
" ®®their true Diſtance in the Heavens. p 
2 27. Three of the Planets, via. Mars, iter, 
err 55 Saturn, whoſe Orbs are beyond that of the 
430 Earth, are called ſuperior Planets, and the two 
©... Planets Menus and Mercury, whoſe Orbs are between 
DINERS —4 Earth's Orb and the Sun, are called the inferior 
69. 1... Planets. S $$ | 
28. The three Planets, Jupiter, Saturn, and the 
Earth, are obſerved to have other ſmaller ones 
conſtantly attending them, called Secondary Plandy, 
or Satellites.” - Thieje Satellites always attend their 
reſpective Primaries, in their Revplutjons about the 
Sun, and at the ſame” Time — 4 afe. conſtantiy 
e ee 


9 
f round him, from Weſt re Eaſt; according to 
S800. 294% der of the Letters A OD (in the annexed Se 


4 = 


1 


W 


bk | «> > - r y W 89 | 

EEE est gui CU 300. 192 marc 24howss 
= 3 „ 

1 17 1 15 a 
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«4 
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Moon, whieh attends it in it's annual Revolution 
about the Sun, ,and at the fame Time ihoves fold: 


" 


it as a Center, in about 25 Days, and 7 Hvurs, 
Jupiter has four Satellites attending him, which are 
at different Diſtances from himy and move round 
him in different Times, viz. that which is inner- 
moſt, or neareſt his Body, revolves. in 1 Day 
18 Hours the gext deſcribes it's Orbit in 3 Days 
and 13 Hour third moves round in 7 Days 
and Hours ud that Which is furtheſt from Ju- 
piter's Body, performis it's Circdit in 16 Days and 
18 Hours. Saturn has five Satellites moving round 
him as a Center, which are at different Diſtances 
from his Body, and perform their Reyolutions in 
different Times, viz. the firft or neareſt to him, 
performs it's Circuit in 1 Day, 21 Hours; the ſe- 
cond, in 2 Days, 17 Hours; the third, in 4 Days, 
13 Hours; the fourth, in 15 Days,/22, Hours; and 
the fifth, or the moſt remote on the Body of 
Saturny compleats it's Revolution in 79 Days and 
8 Huf, oma Pons: | N 

29. The fixed Stars are ſuppoſed to be of the ſame 
Matter with the'Sun, and made for the fame Ends, * 
viz, each of them the Center of it's own proper 
* having Planets moving round it as our Sun 
22. IE „ i 

30. Having given a curſory View of the Syſtem 
of che Univerſe, we ſhall now conſider the Motion 
of the Earth, a little more particularly. Let & 
repreſent the Sun in the Center, ABC the Orbir 
of the Earth, and Y s i the Heaven of che 
fred Stars; then if the Obſerver be ſuppoſed to be 
placed in the Sun at 8, tis plain when” the Barth 
in the Point A of it's Orbit, it will appear to be 
it the fixed Star Y, and while in moving from Weſt © 
0 Eaft, it goes from the Point A of 11's Orbit re © 
„ it will appear to 9 at S co paſs 2 Sp 


82 RS 4 Tue Phi pes F 2 

the fixed Stars Y s n 4; and in moving From 5 

| to, C, it, will appear to paſs by the fed Stats 
. e 74 Uh KL ee d 4 
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5 N M A; and from C to D, the fixed Stars - 
m £ ; and from D to A the fixed Stars # = 
* Y. Again, let the Obſerver, be removed from 
the Sun to the Earth, then 'tis plain when the Earth 
is in the Point A of it's Orbit, the Sun S Will appear 
to be in the oppoſite Point of the Heavens, viz, at 
tie: fixed Star &; and while the Earth is, moving 
in it's Orbit from A to B, the Sun will appear to 
aſs by the fixed. Stars m r V; alſo While the 
Far moves from B to A, the Sun will appear 10 
have mowed from r by the fixed. Stars . X, H. 
tn ;:coblequently the Sun to an Inhabitant af the 


75292 


Earth 


* 
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Earth will appe 4 2 over the ſame fixed Stars, 
and towards the 1 Yu of the Heavens, i. e. from 
Weſt to Eaſt, as the Earth appeared to an Obſerver 
in the Sun. | 
31. Hence arifes che apparent Motion of the Sun 
om Weſt to Eaſt. So that if any fixed Star be 
obſerved to riſe with the Sun; ſome Days after, the 
Sun will have moved more eaſterly, and the Star 
ill riſe before the Sun, and alſo ſer before it: Alſo 
if a Star, in or near the Path which the Sun appears 
o deſcribe in his annual Motion, and at ſome Diſtance 
from the Sun, be obſerved above the Horizon after 
un- ſet, it will ſome Time after that appear to ſet 
with the Sun, and for a while, will not be viſible at 
Night. 

25 The ae Way the Sun will appear to an. Ob- 
ſerver in any of the other Planets to move from Weſt 
o Eaſt, and to deſcribe the fame Orbit in the Heavens 
hat the Planet would appear to do to an Obſerver in 
the Sun. 

33. The Circle in the Heavens that the Earth to 
mn Obſerver in the Sun, or the Sun to an Obſerver in 
e Earth, appears to deſcribe is called the Zcliptick, 
nd it is divided into twelve equal Parts called Signs, 
ach containing 30 Degrees, viz. the Pr of 360. 
he Names and Characters by which theſe Signs are 
ly 5 are as wy, 


28 8 of 


es Taurus, Gemini, 2 Views, Ling 
8 7 
pio, Sapitiartn, Capricorn, Aquarius, Pn. 
34. Since the Earth is a ſpherical Body expoſed 
o the Rays of the Sun, tis plain Half of its Body 
uit be enlightened, while the other Half is in 


hrkneſs; and if there be a Line drawn from che 
G 2 Center 
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Center of the Sun to that of the Earth, and a Plane 
perpendicular to that Line paſſing thr the Center 
of the Earth; then this Plane will cue che Earth in 
a great Circle, which will feparate the enlightened 
from the darkened Hemiſphere; aud this Circle. is 
called the Terminator of Light and Darkneſs upon the 
F N if eee e 

33. If the Plane of the Earth's Equator coincided 
with the Plane of the Ecliptick, and conſequently the 
Earth's Axis perpendicular to the Eeliptick, then . 20n 
the Terminator of Light and Darkneſs would be a ¶ Equ 
Meridian; for let the Circle PERHQA t the che 
Earth, P and p it's two Poles, E Q the Equator, vun 
the Center of the Earth, and S the Sun through which 36 
E Q if produced would paſs then, by the Jaſt Art: ¶ cline. 
ele, the Terminator muſt be ndicular to 5 E, Nabous 
and, conſequently, in this Caſe, to the Plane of the the E 
Equator E Q; but ſince all great Circles perpen- 
dicular to the Equator muſt paſs thæo the Poles, 
and fo become Meridians; it follows that in this Calo 
the Terminator muſt be alſo a Meridian, us Pip. And 
ſince all Meridians biſect the Equator (b Art. 
Cor. 2. of this) they muſt alfo- biſect it's Parallel 
{xy ** . ea W279) OEM 
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Lenfequentiy the Termindtor which is here a Me r. d 
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hy therefore the Half of each Parallel mult be aways. 
in Ml enlightened; and the-other Half obſcured ; and ſince 
ned by the Motion of the Earth about it's Axis, every 


Point upon it's, Surface, except the Poles, deſcribes | 
2 Cirele parallel to the Equator; it is evident, that 
if the Planes of the Equator and Eclipuek coincided, 


ded every Point upon the Earth's Surface, the Poles ex- 
che MW cepted, would have the Sun as long above it's Hori- 
then 20n as below it, and ſo there would be a conſtant 
be a Equality of Day and Night, viz. 12 Hours each. At 
the che Poles the Sun would appear conſtantly moving 
r, C bound the Horton. 9 


36. The Axis of the Earth is obſerved to be in- 


hich 

Ari Neined to the Plane of che Beliprick in an Angle af 
8 E, about 66 3 Degrees, and conſequently the Plane of 
fee Equator inclined to the Eeliptick, in an Angle of 


23 + Degrees, viz. the Complement of the former. 
Alſo the Axis of the Earth in it's annual Motion 
about the Sun, move always parallel to irfelf ; fo if a. 
Line were drawn thro the Center of the Sun, paral- 
lel to the Earth's Axis, while in any Point of it's 


0 dit, thaf Ea 1 44 5 l | 2 parallel to the Are, : 3 
latever Point of the Se Earth Is Ja (at leaſt | 
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in a Year's Time the Difference is inſenſible.) And 
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this mult neceſſarily happen, if the Earth had no 
other Motion but a progreſſive one in it's Orbit, 
and a Rotation about it's Axis. For ſuppoſe. any 
ſpherical Body as PE p Q, whoſe; Center moves 
along the Line AB, and while in A, let any 
Diameter of it as Pp, be aſſumed, inclined. any 
Way to the Line A B; then 'tis plain if the Body 
had no other but the progreſſive Motion, when 
it has come to B, the Diameter Py will . ſtill 
be parallel to it's former Situation while in the 
Point A; and if the ſame Body be ſuppoſed 
alſo | to move round it's Axis P p, ttis plain all 
Parts of it would conſequently be changing their 
Situations, except the Axis, which is no way af. 
fected by the Rotation, and conſequently: the 
2 muſt always keep parallel to the ſame right 
me. * | 644 4 
37. Since the Plane of the Equator is inclined 
to the Plane of the Ecliptick, therefore they mull 
interſect one another in a right Line paſſing through 
the Center of the Earth, and the Plane of the Eclip- 
tick muſt cut the Earth in a great Circle, which wil 
be inclined to the Equator at an Angle of 23 + De in 


grees, and this will mark out upon the Earth's Sur- Li 


1 


face, the Path of the · Sun in his annual Mation; the tis 


Line in which the Equator interſects the Eclipic“, Or 
muſt always be parallel to the ſame Line, !whateve! anc 
Point of the Orb the Earth be in; as is evident from ſec 
the laſt Article. 3,1 1 x what que 
38. If thro' the Center of the Sun, there be per 
drawn a Line perpendicular to the Plane of t Ae. 
Ecliptick; then this Line is called the Axis of UW Lie 
Ecliptict, and the two oppoſite Points in which b of t 
Aris meets the Heavens, are called the Poles FU hi 
% a TRIO 028 BOLD com 
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309. That great Circle in the Heavens which paſſes 
And thro! the Poles of the World, and the Points where 
4 no the Ecliptick and Equator interſect, is called the 
Irbit, EquinoBial Colure. And that great Circle which is at 
an right-Angles with the former, paſſing, thro', the Poles 
oves of be" Edel and Ecliptick, is called the Sol- 
] /i/ial Cehir. The fourth Points in which theſe Co- 
any jures cut the Ecliptick, are called the Cardinal Paints. 
Body Theſe two in which the equinoctial Colure meets the 
when Ecliptick, are called Zquino#ial Points; becauſe (as 
ſtill ſhall be ſnewn) when the Sun is in either of them 
n the there is an Equality of Day and Night to the Inha- 
poled WF bitants of the Earth; rj the two Points in which 
in all the ſolſtitial Colure cuts the Ecliptick, are called the 
their Solfitial Points; becauſe when the Sun comes to 
ay af- eicher of theſe Points, he is then at his greatelt 
the Diſtance from the Equator, and is beginning to re- 
right turn to it again. 1 
40. To explain the Phænomena or Appearances 
clined WF that ariſes from the Earth's annual Motion about the 
; mult i Sun; ſuppoſe r 1 i= the Earth's Orbit, and 8 
rough the Sun; thro? S draw the right Line & 8 , 


Eclip- arallel to the common Line of Interſection, of, the 
ch wil liptick and Equator, and meeting the Ecliptick 
4 De. in the two Points Y and =; alfo thro' S draw the 


s Sur. Line r S. perpendicular to the former; then, 
a; 8 eis plain when the Earth is in the Point & of it's 


and Earth, will coincide with the common Inter- 
ſection of the Ecliptick and Equator, and conſe- 
quently be in the Plane of the Equator, therefore 
perpendicular to the Earth's Axis; this Line (by 
Art. 34.) is alſo perpendicular to the Terminator of 


of the Earth will lie in the Plane of the Terminator, 
which therefore muſt paſs thro? the Poles, and ſo be- 
come a Meridian; alſo the Sun will appear in the 
oppoſite Point of the Orb at Y, viz. in the Line 


i 


Orb, the Line-S a, joining the Centers of the Sun 


Light and Darkneſs, ' whence it is evident the Axis E 


3 . neiphes , | 
2 8 produced, that is, bn 7 Plane of rig A ä 
and conſequently by his apparent daily Motion, he 
will deſcribe the celeſtial Equator. And fince in 
this Sirvation of the Earth, che Terminator of Light Wh - 
and Darkneſs is a Meridian, it will biſe& the Fad. D 
tor and it's Parallels; "conſequently Half of each 1 
Parallel will be 1 in the enlighrened He ſphere, and 
the other Half in the darkened ; 121 every Point 
upon the Surface of the Earth, deſcribin 3 It's 
ga Motion, either the Equator or > is Paral- 
ry it plainly follows, that when the Earth is in 
the Point = of it's Orb, each Place upon it's Sur- 
face, will. remain as long in the enli #5. Hemi- 
ſphere as in the pirates of i. e. there wil 18 1 an Equa- 
Iity of Night and Day (viz. 12 Hours each) over all 
the Earth, except at the Poles, where the Sun will 
| appear'to deſcribe the Equator, which is the nn . 
to either Pole. 
The Earth, by it's annual Motion -belty carried 
the Signs m 7, the Line of Interſetion of 
ce Belp and Equator remaining always p rallel 
to itfelf, it cannot now be directed towards E Sun; 
but when the Earth is in the firſt Point of , it 
muſt make with the Line S u, joining the Centers 
of the Earth and Sun, a right Angle. And ſince 
the Line 8 3 is not in the Plane of the Equa- 
tor, but of the Ecliptick, the acute Apgle B 8, 
that the Axis of de arch AB makes 17 5 S W, 
will be equal to 66 4 Degrees, viz. the Inclination 
of the Axis of the Bath to the Ecliptick. Thro' 
the Center of the Earth #,. draw t Circle FL, 
rpendiclay. to & , and this will be the Termi- 
Tator of Light and Darkneſs, (by Art. 34.) and the 
Arch BL will be 23 + Degrees, viz. the Comple- 
ment of T B. From the Center , deſcribe the Cir- 
25 QE EE to the Axis A B, and this ol 
| ke cb TL, CG fince the Wan EB 752 | 
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E M equal to E T, and thro' the Points T and M 


draw the Circles T C, MN parallel to the Equator; 
then *tis plain that when the Earth is in the Point 
W of it's 1 the Sun will be perpendicular to 
the Point T, diſtant from the Equator E Q, to- 
wards the North Pole B, 23 4 Degrees, which is 
his greateſt Declination North. The Parallel TC 
is called. the Tropick of Cancer, and the Circle in the 
Heaven concentrick with this, which the Sun 2 
pears to deſcribe at that Time, is called the Celeſtial 
Tropick/of Cancer; becauſe the Sun at that Time ap- 
ears to be in the Sign . And becauſe of the 
arth's Rotation about it's Axis, *tis plain that all 
the Points ſituate upon the Parallel T C, will have 
the Sun, when upon their Meridian, in their Ze- 
| nith, Alſo when the Earth is in this Poſition, tis 
plain that the Terminator of Light and Darkneſs 
1 Þ L, will 0 beyond the North Pole B o L, 23 
Degrees diſtant from B; and conſequently che South 
Pole A muſt be as far from the Terinatör L. F in 
the darkened Hemiſphere. Thro' the Points L and 
F, draw the Circles L K, F G, parallel to the Equa- 
tor, and theſe are called Polar Circles, that towards 
the North being the Ar#ick Circle, and that towards 
the South the Antarick Circle. Now ſince; the Earth 
moves round upon it's Axis A B, tis evident that 
every Point within the arctick polar Circle K E, will, 
at that Time, have a continued Day; and, on the 
contrary, every Point within the antarctick polar Cir- 
cle FG, will have a continued Night 
Again, the Earth moving forwards thro? the Signs 
= X to , the Sun will appear to move thro' the 
Signs S, K, m, and by Degrees to return again to 
the Equator; and wh the Earth is arrived at the 
Point Y of it's Orbit, the Sun will appear to be at =. 
Now the common Interſeftion of the Ecliptick and 
Equator ſtill remaining parallel to the Line 2 8 , it 
7 „„ 
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Follows, that when the Earth is came to Y. the Line 
S , joining the Centers gf the Earth and Sun, will 
lie in the Plane of the Eqilatot; and conſequently 
the Sun wml appear in the Celeſtial Equator, and there 
vill be an Equality bf Night and Day, the ſame Man- 
ner as when the Earth was in . In this Situation, 
the Terminator of Light and Darkneſs will again 
$ thro? the two Poles. -- 2. | 
The Earth moving forwards through the Signs 
1 v u, the Sun will appear to move thro? the op- 
poſite Signs m , gradually declining from the 
| Fa towards the South Pole, and when the 
Earth comes to , the Sun appears to be in . 
Now ſince the Axis of the Earth AB does not change 
it's Inclination to the Echptick, the Earth will have 
the like Aſpect and Poſition with reſpect to the Sun, 
as it had when in the Point M of it's Orbit; but with 
this Difference, that he is now as far on the South 
Side of the Equator, as (when the Earth was in *r) 
he was on the North Side, i. e. 23 4 Degrees, and 
is perpendicular to the Point N; the Parallel NM is 
called che Tropick of Capricorn, and the Circle in the 
Heavens concentrick to this which he appears to de- 
ſcribe at this Time, is called the Celgſtial Tropict of 
Capricorn; becauſe at this Time the Sun appears to 
be in the Sign ; alſo, all within the North polar 
Circle K L, which was enlightened when the Earth 
was at V, is now in Darkneſs, and all within the 
South polar Circle, is now enlightened. 

41. We ſhall now conſider more particularly the 
Appearances which happen in the different Places 
upon the Earth, ariſing from it's annual Motion 
about the Sun, in Conjunction with the Rotation 
about it's Axis. In order to which we myſt conſi- 
der, that the Inhabitants of the Earth, with ref 
to their Situation upon it, are divided into three 
Kinds, viz. Firft, Such as live upon the Equator. 
Secondly, Such as liye between the Poles and Equator. 


9 n af "200 
Thirdy, Such as live upon either Pole. As for thofe 
that live upon the Equator; let ENO be. the 
Projection of the Earth upon the Plane of ſome Me. 
ridian, P the North, and p the South Pole, E Q the 
Equator, and E fome Plare.upon it; alſo D A. the 
Echptick, C D the Tropick of Capricorn, and. AB 
the Tropick of Canter. Then 'tis plain that an 
Inhabitant upon ſome Point of the Equator, ſuppoſe 
E, will have the Poles P and p in his Horizon, which 
therefore muſt be a Meridian. Now as all Me- 
ridians biſect the Equator and it's Parallels at right 
Angles, and all the Heavenly Bodies deſeribing 
Parallels in their apparent diurnal Motion; it fol- 
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lows that in one entire Revolution of the Earth about to 
ics Axis, all the Heavenly Bodies muſt come in be 

View, and they muſt riſe and ſet perpendicular to the T1: 
Horizon, and remain juſt as long above it; as below, T 
£4) twelve Hours each. Now the Sun always de- co 


upon 


ribiog pms Parallel, or the Equstor itſelf, in his 0 
IP otion; it will follow, that to an Inhabitant 
, "I AS | FI 5 | 
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| the Equator there muſt be a conſtant Equality 
of Night and Day, viz. twelve Hours each; and 
when the Son in his annual Motion comes to be . 
rpendicular to the Point F, he will Ken, COTE 
the Equator... in, his diurnal, Motion; and conſe- 
vently when he comes upon the Meridian of any 
lace, E, on the Equator, | he will be in the Ze- 
nith of it; and moving on in the Ecliptick till he 
be perpendicular to the Point A, (When he is at 
his greateſt Declination from the Equator towards 
the North Pole P, viz. 23 + Degrees) he will then 
deſcribe the Tropick of Cancer A B, and when be 
comes on the Meridian of E, he will be removed 
from the Zenith towards the North 23 4 Degrees; 
and moving ſtill on in the Ecliptick, he will appear 
to return towards the South, and paſſing the Zach 
of E, he will go as far South, as he was before 
North, viz. 23 2 Degrees. Conſequently an Inha- ö 
bitant on the Equator will have the Sun in his Ze- 
nith twice in one Year, and alſo the Sun Ml be half 
the Year n the North Side, and half the Lear on 
the South Side of him; and therefore will be con- 
ſtantly changing his Place in'the Horizon, for when 
he is Jeſenibing the Parallel A R, he will Appear in 
the Horizon at G, and when he is deſcribing the 
Equator E Q, he will be in the Horizon at F (the 
Eaſt or Weſt Points; ) alſo when he is deſeribing the 
Parallel CD be will appear in the Horizon at H 
South of the Point . 
Again, Let PE p Q repreſent the Projection 
of the Earth on the Plane of ſome Meridian, P 
and p the North and South Poles, E Q the Equa- 
ut tor, and A-fbme Place upon that Meridian, lying 
1 between the Equator and North Pole, whoſe Ho- 
rizon is HO; alſo BD the Ecliptick, B N the 
Tropick of Cancer; and F D the Tropick of C 
corn; thro* the Points Hand O, draw the Parallels 
OG, HK. Then tis plain, that to an Inhabitant 
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at A, the North Pole P will / Weit + the 
South Pole p depreſſed, the former as much above as 
the latter below the! Horizon, which will cut the 
Equator and it's Parallels obliquely. Now ſince the 
Horizon and Equator are great Circles, they muſt 
bife&t one another (by Art. 4. Cor. 2.) therefore 
Half the Equator will be above, and Half below 
the Horizon; conſequently when the Sun is per- 
| th to the Point C, that is, when he ap- 
e in the Equator, there will be an Equa- 
Ee of Night and Day. And ſince the Horizon 
ys the Parallels obliquely, it muſt therefore cut 
them unequally; and *tis plain from the Scheme, 
that of all-thoſe Parallels which lie between the Equa- 
tor and neareſt Pole, the greater Part is above, and 
the Jets below the Horizon; and thoſe that lie 
on the. other Side of the Equator; have the lefler , 


bit. DBA oor: hp (114-4 
Part above, aa hs greater below the Horizon; 
and the ncarer the Parallels are to the Poles, che 
more 1 ue N cut by due * 

194 conſe- 


Wo 


CO 7 FF _® rx i CME. 5 res 


- 


3 


Gzocrtarny and ASTEONOMY. 95 | 


coliſcqueritly While the Sun is upon the North Side 


of the Equator, and by his diurnal Motion deſcrib- 
: Parallele. in between the Equaror and'North 
„he wille be longet above thari below the Flo 
whe of the Place 55 ; and when hie comes to his 
greateſt clination North, and then deſcribes the 
Tröpek F Car, che Days muſt then be ar tho 
longeſt to the Place A; allo the Sun returning to- 
wards the Equator, he will defctibe Parallels, whoſe” 
Parts above the Horizon, approach ſtil] nearer to an 
Equality with thoſe below, and ſo the Days will ſtill 
decreaſe and come nearer to an Equality with the 
Nights, *till he comes to the Equator, when the 
Day and Night are equal; and proceeding from the 
oe towards the South Pole, he will then de- 
ſcribe Parallels lying between the Equator and South 
Pole, whoſe leaſt Fart is above, and greateſt Part 
below, the Horizon; and conſequently the Days will 
ſtill be leſs than the Nights till he comes to the 
Tropick of Capricorn, when the Day is leaſt and the 
Night greateſt; and then returning to the Equator, 
the Days will increaſe and the Nights decreaſe. 
When the Sun is upon the Equator, tis evident, by 
the Scheme, that bis Place upon the Horizon will 
be C, that is, he will riſe on the Eaft Point and ſet 
on the Weſt Point of the Horizon; and when he is 
in the Tropick of Cancer B N, his Place upon the 
Horizon will be M, which is North of the Point 
C; alſo when he is in the Tropick of Capricorn 
F b, his Place upon the Horizon will be L, which 
is South of the Point C; from which tis plain, that 
the Sun will be always changing his Place upon the 
Horizon. Again, ſince the Horizon of A cuts 
the Equator and it's Parallels obliquely, and the 
Heavenly Bodies by their apparent diurnal Mo- _ 
tion, deſeribe Parallels, tis plain they muſt riſe and 
{et obliquely; but all thole within the, Parallel 
G 0 do Bot riſe and ſet, and therefore cant 
ys \ 580 
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antly be in View; for which Reaſon, this Parallel A 
GO zs called The Circle of Perpetual Appatition and od 


all. within the Parallel H K do never come in View, H 
but are conſtantly below the Horizon, and therefore w. 
the Parallel HK is called Tir Circh of Perpetual H 

Occultatien. *, u 
Laß, Let P E p Q repreſent. oy Projection ＋ 
of the Earth upon ſome Meridian, P the North eli 
and p the South Pole, E Q the Equator, & B the be 
- Ecliptick, BC the Fropick of Cancer, and AD in 
the FT ropick of Capricorn; then tis plain that the the 


ator is the Horizon of both Poles, and conſe- fro 
zently the Northern Hemiſphere muſt always be in Po 
View, and the Southern always hid to an Inhabitant lon 
at P; likewiſe the Heavenly Bodies: will appear to IM tan 
move in Circles, a the Horizon, and the De 
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comes to be perpendicular to the Point E, and then 
deſcribes the Equator, it is plain he will be in the 
Horizon of both Poles, and by his diurnal Motion 
will appear to move quite round it; and ſince 
Half the Ecliptic F B is above, and the other Half 
F A below the Horizon of P, pherelore, during the 
Time che Sun is deſcribing. that Half of the E- 
cliptic on the North Side of the Equator, he will 
be above the Horizon of P, and all the Time he is 
in deſcribing the other Half on the South Side of 
the Equator, he will be below the Horizon of P; 
from whence it follows, that an Inhabitant at either 
Pole will have Half a Year continued Day, and as 
long Night. And ſince the Sun's greateſt Diſ- 
tance from the Equator South or North is 237 
Degrees, his greateſt Altitude above, or Depreſſion 
below the Horizon of either Pole, mult be 234 
Degrees. | 8 8 
42. Thoſe who live upon the Equator are ſaid 
to have a Right Sphere, becauſe to them the Hea- 
venly Bodies appear to riſe and ſet perpendicularly 
to the Horizon z and thoſe who live between the 
Equator and either Pole are ſaid to have an Oblique 
Here, becauſe the heavenly Bodies appea? to riſe 
and ſet obliquely ; and /aftly, thoſe who live on ei- 
ther Pole are ſaid to have a Parallel Spbere, becauſe 
the heavenly Bodies appear tio move parallel to the 
Horizon: 3 7 ont oat dg 
43. The Moon being an opaque ſpherical Body, 
receives it's Light from the Sun, and reflects that 
Light upon the Earth; Half the Moon's Body is 
oppolite to the Sun; and therefore enlightened, while. 
the other Half which is turned from it, is involved in 
Darkneſs z but the Half which is viſible to us, is that 
which is oppoſite to the Earth, and will, ee | 
to the various Situations of the Moon with reſpe 
» the Earth and the Sun, have different Illumina- 
GA H tions) 
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tions; for ſometimes a greater and ſometimes 2 
leſs Part of the enlightened Hemiſphere is obverted 
to the Earth; and ſometimes the Whole, and fome- 
times no Part of the enlightened Hemiſphere, is 
ſeen from the Earth. To explain this,” let S re- 
preſent the Sun, T the Earth, RTX a Part of 
the Earth's Orbit, which it deſcribes in it's an- 
nual Motion about the Sun, AB C DEF GH 
the Orbit of the Moon, in which it moves round 
the Earth from Weſt to Eaſt, in the Space of a 
Month; PNOM the Moon's Body, and L it's 
Center; join the Centers of the Sun and Moon 
with the right Line S L, then ſuppoſe the Plane 
MLN to paſs through the Center of the Moon, 
perpendicular to the Line 8 L; and this Plane 
will cut the Surface of the Moon in a great Cir- 
cle, which will be the Terminator of Light and 
Darkneſs, viz. it will divide the enlightened He. 
miſphere from the darkened: Alſo let the Centers 
of the Earth and Moon be joined with the right 
Line T L, and perpendicular to it draw a Plane, 
paſſing through the Center of the Moon, and this 
will cut the Moon's Surface in a Circle PLO, 
which will divide the viſible from the inviſible He- 
miſphere of the Moon; this Circle is called The Cir- 
cle of Vifion. And hence it is plain; that if the Moon . 
be in the Point A of it's Orbit oppoſite to the Sun, 
the Circle of Viſion PLO will coincide with the 
Terminator ML N, and fo the whole enlightened 
Hemiſphere of the Moon will/be turned towards the 
Earth, and then it is called Full Moon, and with re- 
ſpect to the Situation of the Sun, it is ſaid to be in 
Oppoſition ; becauſe the Sun and Moon, ſeen from the 
Earth, appear at that Time to be in oppoſite Points 
of the Heavens. When the Moon is come to thi 
Point B of it's Orbit, the whole enlightened Hem! 
ſphere will not be turned to the Earth, but a Part 
Pg + | FF 
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of it, as MP will be without the viſible Hemi. 
' ſphere, and therefore the viſible illuminated Pan 
cannot be circular, but will appear gibbous ; when 
the Moon is in the Point C of her Orbit, and the 
Angle CTS a right one, the Angle T CS vil 
alſo be nearly a right Angle: Becauſe of the grea 
Diſtance of the Sun from the Earth and Moon, the 
Lines ST, SC, are nearly parallel; conſequently 
the Circle of Viſion will biſe& the Terminator at 
tight Angles, and ſo only one Half of the'enlight. 
enced Hemiſphere will be viſible, and then the Moon 
appears to be halved, and is called Half Mn. In 
this Situation the Moon is only a Quadrant's Dif. 
.- tance from the Sun, and therefore it is faid to be in 
it's Quadrature. The Moon proceeding to, D, it i 
plain that in this Situation only a ſmall Part PN of 
the ęnlightened Hemiſphere is turned towards the 
wo , "and the greateſt Part of the enlight- 
fied Hemiſphere is now inviſible; and'conſequent]y, 
becauſe of the ſpherical Figure of the Moon, it will ap- 
horned, and it's Horns will be turned towards the 
eſt. When the Moon is arrived at E, the Circle 
of Viſion will again coincide with the Terminator, 
and the whole enlightened Hemiſphere will be turned 
from the Earth, and then it is ſaid to be New Moon 
but with reſpe& to it's Situation from the Sun it 
ſaid to be in Conjunfion, becauſe it appears to be in 
the ſame Point of the Ecliptic with the Sun; anc 
when it has moved a little forward to F, Part of the 
enlightened Hemiſphere, viz. MO, will be ſeen 
from the Earth, and the Moon will again appe: 
horned, having thoſe Horns turned towards.the Eaſt 
_ alſo when at G it will appear halved, and when : 
H gibbous; and /aftly, when it comes to. A it wil 
appear full. ; = | 
44. Though (as was ſaid in Art. 28.) the Moo 
moves quite round it's Orbit in 27 Days and 
Hours nearly, called the Periodic Month ; — the | 
Ting” 
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Time it takes from one Conjunction with the Sun 
to the next, is greater; being 29 Days, and about 
12 Hours, Which is called The Snodic Month; for 
let S be the Sun, T the Earth, AB a Part of the 
Earth's Orbit about the Sun, and A L D C the 
Orbit of the Moon; then when the Earth is in T, 
let the Moon be in L, in Conjunction with the 
c Sun, and while the Moon is moving from L round 
it's Orbit LAC. the Earth in the mean Time 
will be movin on in it's Orbit about the Sun, and 
carrying the n's Orbit along with it: And when 
the Moon has moved quite round it's Orbit, the 
Earth will be carried from T to t, and the\Moon's 
Orbit will be in the Situation Ia 4, and the Point 
L will be in the Line 21, parallel to the former 
T L, conſequently the Moon will then be in 4 but 
will not be in Conjunction with the Sun till it has 
moved a little further, and deſcribed the Arch IM. 
which is ſimilar to the Arch f T, becauſe the Angles 
11M, 28 T, are equal (by Art. 3 5 Sec. I.) And 
hence it is, that notwithſtanding the Moon moves 
round it's Orbit in 27 Days 7 Hours, yet from new 
Moon to new Moon is always 29 Days 12 Hout, 

very near. 

45. If the Moon's Orbit coincided with the Plane 
of the Ecliptic, it is evident the Moon would in one 
Month move round the ſame Circle in the Hea- 
vens that the Sun appears to deſeribe in a Year, 912. 
the Ecliptic; but the Moon's Orbit does not lie in 
the ſame Plane with the Ecliptic, but is inclined to 
it at an Angle of about five Degrees, and conſe: 
quently muſt interſe& it in a right Line paſſing 
through the Center of the Earth ; therefore Half the 
Moon's Orbit will be abqve the Ecliptic towards 
the North, and the other Half below towards the 
South. The Line of Interſection is called The Lint 


of the Nodes, the Extremities of which are called 


The Nowts, TE Node | in 1932 the Moon is when 
of rag 2 $5 | aſcendin 6 


near 


Arc 
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aſcending above the Ecliptic towards the North, 
is called The Aſcending Node or Dragon's Head, for 
Brevity's ſake marked thus 8; the oppoſite one, 
viz, that in which the Moon is when deſcending 
below the Ecliptic towards the South, is called -The 
Deſcending Nodg, or Dragon's Tail, marked thus 8. 
Hence it is plain, that the Moon cannot appear in 
the Ecliptic above twice in one Period, viz. when 
in the Nodes; and in other Points of it's Orbit it 
will be more or leſs diſtant. from the Ecliptic, ac- 
cording as it ĩs more or leſs removed from the neareſt 
Node; the two oppoſite Points in the Orbit, which 
lie in the Middle between the Nodes, are called The 
Limits; and when the Moon is in either of theſe, 
ſhe is then at her greateſt Diſtance from the Eclip- 
tic. . e 

46. The Elevation of the neareſt Pole above the 
Horizon of any Place, is equal to the Latitude of 
that Place. For let A be a Place upon the Earth, 
AHO it's Meridian, and H O it's Horizon, EQ 
the Equator, P and p the Poles; then is AE the 
Latitude of the Place, and PO the Height of the 


T N 5 12 21 > b 11 a a 
neareſt Pole above the Horizon. Now ſince the 
arches, PE and A O are equal, being each a Quad- 
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rant, from both take the common Arch AP, and 
there will remain AE equal to PO; that is, the 
Height of the Pole above the Horizon is equal to 
the Latitude. Alſo ſince the Arches AH and EP 
are equal, being both Quadrants, from both take 
the common Arch AE, and there will remain E H 
equal AP; that is, the Height of the Equator 
above the Horizon of any Place, is equal to the Com- 
plement of the Latitude of that Place. | 
47. Great Circles paſting through the Poles of the 
Ecliptic, and cutting it at right Angles, are called 
Secondaries of the Ecliptic. | | 

48. The Latitude of any heavenly Body, is an 
Arch of the Secondary paſſing through the Center of 
the Object, intercepted between it and the Eclip- 
tic; and it is either North or South, according as 
the Object is on the North or South Side of the 
Ecliptic. . | 

49. The Longitude of any celeſtial Body, is an Arch 
of the Ecliptic intercepted between the Secondary 
paſſing through that Body, and the firſt Point of 
Aries. | 
50. The Declination of any heavenly Body, is an 
Arch of a Meridian paſſing over that Body, in- 
tercepted between the Center of it and the celeſtial 
Equator; and it is either North or South, according 
as the Body 1s on the North or South Side of the 
Equator. a | | 
51. Since the Sun by his annual Motion is al- 
ways either approaching nearer to, or going fur- 
ther from the Equator, it is plain he muſt be con- 
tinually changing his Declination. In the third 
Table at the End of this Book, you have his De- 
clination for every Day of the Year, in which you 
may obſerve, that in the Top Columns ſtand the 
Near, Month, and Kind of the Declination, vis. 
hether it be South or North; and in the Left hand 
F . ' Column 
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Column. ſtands the Day of the Month ; the. other 
Columns contain the Declinations. anſwerable to 
theſe : Conſequently, to find the Sun's Declination 
for any Day, . ſuppoſe the twentieth of April, 
1772, I look at the Top for the Year 1772, and 
the Month April, and in the Side Column for 20, 
then in the Column below April, and on the ſame 
Line with 20 I find 115, 29, for his Declination 
North; and the ſame Way his Declination may be 
found for any other Day. But you muſt obſerve, 
that this Table is calculated only for the Meridian 
of London, that is, it ſhews the Declination of the 
Sun when upon the Meridian of London; and con- 
ſequently, to find the Sun's Declination for any 
other Time of the Day, we muſt conſider whether 
the given Time be before or after Noon; if it 
be before, then ſay, As 24 Hours is to the Dif- 
ference between the Declination of the Sun, the 
Noon of the preceding Day, and his Declination 
the Noon of the preſent Day; ſo is the Time 
from Noon laſt Day, to a fourth Proportional 
which, if the Declination be increaſing, muſt be 
added to, but if decreaſing, ſubtracted from the Sun's 
Declination the Noon of the preceding Day; and 
the Sum, or Remainder, is the Declination for the 
preſent Time, NO, Bs hs ER 
Example. Suppoſe it were required to find the 
Sun's Declination on the fifteenth Day of , 
1776, at 8 Hours 25 Minutes in the Morning: 
To do this, I firſt look in the Tables, for the Sun's 
Declination the fifteenth Day of April, 1776, and 
find it to be 10® N; then I look for it the fourteenth 
Day, and find it to be 90, 39, N; the Difference of 
theſe is 21'; then I ſay, As 24 Hours is to 21'; ſo is 
20 Hours 25 Minutes, the Time elapſed fince laſt 
Noon, to 18“; which added to 9, 39“ (becauſe 
the Declination is increaſing) gives 9, 51', for the 
Sun's preſegt Declination. Again, if the Time 


propoſed 


16 „„ of APES 
propofed be after Noon; then to find the Declina- 
jon for that Time, we muſt look in the Tables, 
28 Sun's Declination the Noon of the preſent 
Day; and for the ſame the Noon of the following 
Day, and take the Difference of theſe Declinations; 
then ſay, As 24 Hours is to the Difference of the 


Declinations; ſo is the Time elapſed ſince Noon, 


to a fourth Proportional; which added to, or ſub-_ 


tracted from, the Sun's Declination the preſent Day 
at Noon (according as the Declination is increaſing 
or decreaſing) gives the Sun's Declination at the 
Time propoſed. _ .. | HE 
Example. Suppoſe it were required to find the Sun's 
Declination on the twenty-third Day of July, 1777, 
at 4 Hours 23 Minutes after Noon. To do this we 
muſt firſt look in the Tables, for the Sun's Declina- 
tion the twenty-third Day of Fuly, 1777, and will 
find it to be 200 N; then for his Declination the 
following Day, which is 195, 5o', N; and the Dit- 
ference between theſe two is 100; then ſay, As 24 
Hours is to 10'; fo is 4 Hours 23 Minutes, the Time 
elapſed ſince Noon, to 2 nearly, which (becauſe the 
Sun's Declination is decreaſing) ſubtracted from 209, 
the Declination of the Sun at Noon of the preſent 
Day, leaves 19, 587, the Sun's Declination for the 
Time propoſed. _ | | 
And ſince the Table of the Sun's Declination at 
the End of this Book, is fitted to the Meridian of 
London, it cannot ſerve. for the Meridian of any 
other Place, either on the Eaſt or Weſt Side of the 
Meridian of Londen ; for while the Sun by his ap- 
parent diurnal Motion is paſſing! from one Meridian 
to another, he is at the ſame Time ſtill moving on 
in the Ecliptic, and conſequently altering his De- 
clination. Now to find the Declination of the Sun 
when be is on the Meridian of any Place, lying on 
the Eaſt or Weſt Side of London, we mult." take” the 
Piffęrence of Longitude between London and the 
8 | | giwen 
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given Place (or if the Meridian of London be ſup - 
poſed the firſt Meridian, we muſt take the Longi - 
tude of the Place) and convert this into Difference 
of Time, which will ſhow the Time before or af- 
ter Noon at London, the Sun is upon the Meridian 
of the Place propoſed, viz. if the Place lie on the 
Faſt Side of I. „the Time will be before Noon; 
but if on the Weſt, it will be after Noon; then 
finding, according to the preceding Examples, the 
Sun's. Declination at the Time propoſed, the ſame 
will be his Declination when on the Meridian of the 
given Place. | | 155 N 
This may be done another Way, viz. by the 
Help of the Table of the Variation of the Sun's 
Declination to every 15 of Longitude from 
the Meridian of London, annexed to the Table of 
Declmation; the upper Column of which contains 
the Degrees, and the Left-hand Side Column con- 
tains the Minutes of the Stin's daily Variation; and 
the other Columns contain the Minutes anſwering 
to the Degrees and Minutes in the Top and Side 
Columns. Now to find the Sun's Dechnation any 
Day, when he is on the Meridian of any Place ly- 
ing on the Eaſt or Weſt Side of London, by this 
Table; we muſt firſt find the Sun's Declination for 
the preſent and for the following Day, and the 
Differeace between theſe two will give us the 
daily Variation at that Time; then look in the Table 
of Variation, Sc. at the Top, for the Difference 
of Longitude between Landon and the propoſed 
Place, and in the Side Column for the Minutes of 
Variation; then below theſe Degrees, in the Top 
and” on the ſame Line with the Variation in the 
Side Column, we ſhall find the Variation required; 


which, if the propoſed Place be Weſt of 


2 þ4 


and the Declination increaſing, muſt be added 


g 


7 
to 


the Declination for the preſent Day, and the Sum 
is the Declination required; but if the Declination 
43> ; , * . G be 
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be decrealing, then the Variation ſubtrated from 
the Declination, gives that required. Again, if the 
Place lie on the Eaſt Side of London, and the De- 
clination increaſing, then the Variation ſubtracted 
from the Declination for that Day, leaves the De- 
clination required; but if the Declination be de- 
creaſing, then the Variation added to the Declination, 
gives that required. _ 

Example. Let it be required to find the Sun's 
Declination when he is on the Meridian of St. Lucia 
(whoſe Longitude. from London is -60*, 15, Weſt) 
on the ſeventeenth Day of May, 1777, To do this, 
I firſt look in the Tables for the Declination of the 
Sun the ſeventeenth Day of May, 1777, and find it 
to be 19*, 25, N. and for the following Day, and 
I find it to be 19, 39', N. the Difference of which 
is 14 Minutes, the Sun's daily Variation at that 
Time; then I look in the Top of the Table of Va- 
riation, &c. for 60, the Difference of Longitude, 


and in the Side Column for 14; and below 60, and 


in the ſame Line with 14, 1 find 2 Minutes, which 
(becauſe the Place is Weſt of London, and the Decli- 
nation increaſing) I add to 19*, 257, and the Sum 
is 19*, 39 the Sun's Declination at St. Lucia the 
ſeventeenth Day of May, 1777. A 

From hence you may obſerve,. that the Method of 
ſolving this Problem by the Table of Variation, 
Sc. is not ſo exact as the former; for here we 
can only enter the Table with a Number of De- 
grees, which is either 15*, or ſome Multiple of 
it below 195*, and all the odd Degrees and Mi- 
nutes muſt be thrown away; but in the former 
Method we can uſe any Number of Degrees and 
Minutes. Sd 

52. Since the fixed Stars always keep the ſame 
Places in the Heavens (at leaſt in a few Years 
their Variation is inſenſible) it is plain their De- 


clination muſt ſtill be the ſame. At the = 


1 


| Latitude ty Obſervation. tog 
of the Tables of the Sun's Declination and Varia- 


tion, there is a Table of the Declinations of the An 
pripaper A A ehe 


1 
I — 


r 


Sem | 
0. the Latitude of a Place by the Meridian 4 
titude and Declination of "y en . 


This Problem admits s of ſeveral Cafes, according 28 
the obſerved Object is ſituate with reſpect to the 
Equator, and Place _ WES which: are as 
follow: 


Caſe I. When the Sun or Star obſerved Kar no 
Declination, it is upon the Equator, and then the 
Zenith Diſtance of the Object is equal to the Lati- 
tude of the Place, which is North Latitude if the 
Sun or Star comes to the Meridian on the South 


Side of the Zenith; but South, if on the North Side. 


For in the annexed Scheme; let Z repreſent the 
Place of Obſervation, PQ pE it's Meridian, E 1 


- 
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the Equator, HO the Horizon, P the North, and 
7 the South Pole; then ſince the obſerved Object 
is ſuppoſed to have no Declination, E Q will repre- 
ſent the Path of it's diurnal Motion, and When it 
comes upon the Meridian, Z E will be it's Zenith 
Diſtance, which is manifeſtly equal to the Latitude 
of the Place Z. And when the Object at E is South 
of Z, it is plain the Place Z muſt be North of E,; 
and conſequently the Latitude will be North. _ 
Caſe 2. If the Sun or Star, when on the Meridian, 
is in the Zenith, then the Declination of the Object 
is the ſame with the Latitude of the Place. For it is 
evident that in this Caſe they are equally diſtant from 
the Equator, and on the {ame Side of it; conſequently 
if the Declination be North, the Latitude will alſo 
be North; and if South, the Latitude will be 
South. | 
_ Caſe 3. If the Sun or Star be between the Equa- 
tor and Place of Obſervation, then the Latitude 
of the Place is equal to the Sum of the Zenith 
Diſtance and Declination of the Object; and it is 
of the ſame Name with the Declination; that is, 
x the Deeclination be North, the Latitude is alſo 


North, & e contra. For in the adjacent Scheme, 
let AB repreſent the Parallel deſcribed by the 
| obſerved 


tion, 
ith ] 


oret 


Fla! 
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obſerved Object in it's diurnal Motion, and A it's 
Place upon the Meridian, between Z, the Place of 
Obſervation, and E Q the Equator ; then will Z E, 
the Latitude of the Place Z, be equal to the Sum 
of E A, the Declination, and A Z the Zenith Dic 
tance; and if the Declination be North, the Lati- 
tude will alſo be North, & 2 contra; ſince in this 
Caſe the Object and Place of Obſervation lie both on 
the ſame Side of the Equator. e. 
8 Example, Suppoſe on the twenty-third Day of A. 
n, pril, 1 776, the Sun, when on the Meridian, has 52 *, 
Ct 12, of Altitude, and conſequently 375% 48, Zenith 
18 Diſtance, required. the Latitude of the Place of, Ob- 


m ſervation. A 


% 


Io The Sun's Declination for that Day is 125, 155 N. 
„ Hs Zenih Diſtance  - 7 4, , 


. The Sum is the Latitude, viz. - 60“, 33, N. 
, 2 * 
ith Caſe 4. If the Sun or Star be on the contrary 
t A vide of the Equator, with the Place of Obſerva,, 
alſo | | 


ion, and conſequently both Declination and Ze-. 
uch Diſtance of the ſame Name, viz. either both 


eme, {Worth or both South ; then che Latitude is found 
rhe . 7 | TE. 2 es. bt . F. by 
rved 
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by taking the Declination from the Zenith Piſtance; 
and it is of a contrary Name with the Declination, 
For in the adjacent Figure, let BD repreſent the Pa- 
rallel deſctibed by the obſerved Object in it's diurnal 
Motion, oti the other Side of the Equator E Q, with 
the Place Z, and B will be it's Place when upon the 
Meridian; then If from Z B, the Zenith Diſtance, 
be taken BE, the Declination, there will remain 
Z E, the Latitude of the Place of Obſervation Z, 
and the Latirude will be of a contrary Name with 
the Declination ; fince in this Caſe, the Object and 
Place are on contrary Sides of the 5 7 
Example. Being at Sea the 23d Day of Januar), 
1776, 1 found the Meridian Altitude of the Sun to 
be 43®, 15'; conſeguently his Zenith Diſtance 46?, 
45, and he was South of me: Required the Latitude 
of the Place of Obſervation, and which Way it is; 


From the meridional Zenith Diſtance 466, 465 8. 
take the Sun's Declin ation 19, 21', S. 


* 
— 


there temains the Latit. of the Place - 27 247 N. 


When the Zenith Diſtance and Declination are equal, 
and both of the ſame Name, then the Latitude vaniſhes, 
and conſequently the Place is ſituated on the Equator. 
Caſe 5. If the Sun or Star be between the Place 
of Obſervation and the neareſt Pole, and conſe- 
quently both Declination and Zenith Diſtance bc 
of the ſame Name; then from the Declination ſub- 
tract the Zenith Diſtance, and the Remainder is 
the Latitude of the Place of Obſervation; and it 1s 
of the ſame Name with the Declination. For in the 
annexed Scheme, let K L repteſent the Parallel de- 
ſcribed þy the obſerved Object in it's diurnal Motion, 
and K will be it's Place when upon the Meridian ; 
then it is plain, that if from K E, the Declination, be 
taken ZR, the meridional Zenith Diſtance, there will 
| Tema 
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net) Ml remain ZE the Latitude of the Place, which will be 
ion, ef the ſame Name with the Declination, ſince the 
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tude Object and Place of Obſervation are in this Caſe upon * 
Is; the ſame Side of the Equator. 8 


Example 1. Suppoſe on the fourth Day of Fuly, 32. Ou. 
1769, I obſerved the Meridian Altitude of the Sun og 
to be 82%, 4'z conſequently the Zenith Diſtance 
1*; 56'z Required the Latitude of the Place of Ob- 
ſervation, and which Way it is. „ 

The Sun's Declination that Day is 22 52' N. 
his Zenith Diſtance | - - - - - 9, 36 N. 


the Differenice is the Latitude, viz. = 14% 56 N. 


Example 2. Being at Sea, I obſerved the Meridian 
Altitude of the middlemoſt Star in the Tail of the 
Great Bear, to be 56*, 44' North; conſequently it's 
Zenith Diſtance 33*, 16, and it's Declination bei 

' 56®, 22 North: Re juired the Latitude of tlie 

of Obſervation, and which Way it is. 7 
From the Declination ' - - 36%, 22' N. 
take the Zenith Diftarice - » - 33% 16 N., 


there remains the Latitude 2 2 235 o N. 
' . * C og "A 4 . b W's, a 
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Caſe 6. If the Sun or Star be between the Horĩ- 


zon and the elevated Pole, then ta the Altitude 


add the Complement of the Declination, and the 
Sum will be the Latitude; of the Flace of Obſer- 
vation, and of the ſame Name with the Declina- 
tion. For let AB be the Parallel deſcribed by 
the Object in it's diumal Motion, B it's Place on 
che Meridian, when between the Horiaon and 


5 


a 


Wor 21's 
— — 


elevated Pole; then tis Plain, that if t6 B O the 
Altitude, be added B F the Complement of the De. 
elination of the Object, the Sum PO Vik be equal 
to the Height of the Pole above the Horiz6n,- Which 
(by Art. 47. Se8. III.) is equal to the Latitude 
of the Place of Obſervation Z, and it will be of 
the fame Name with the Declination, ſince both 
fe Plate and the Object are en che fame Side f the 
quator. | Ons OE IE 
' "Example. Being at Sea, I obſerved the DEN 
ef che Harp oh the Meridian, berween the Horizot 
and elevated Pole, it's Altitude being 8“, 33, and 


Declination 38*; 33, North; Required the Latitude 
„ ar che Place of Obers un ... 


Jo the Complement of the Decfinat. 31% iN. 
"MM - & = Fra 


" — ' Griat #2 =» — 


dhe Sum is the Latitude | fb 2 5 bo®, oO. 


we Sum will be 22 - 


* 
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7. When'the obſerved Object does not ſet, and 
60 the 9 of it's Declination lefs 
than the Latitude of the Place; then, tis plain, the 
Object will be twice upon the Meridian in 24 Hours, 
viz. at it's leaſt and greateſt Altitude; when the Al- 
tirude is leaſt; the Object is then between the Horizon 
and elevated Pole; and by that Altitude and Declina- 
tion of the Object, the Latitude of the Place may be 
found (as in the laſt Caſe) ; but when the Altitude is 

reateſt, the Object is then on the other Side of the 

Pole. Now with theſe two Meridian Altitudes, with- 
out knowing the Declination of the Object, we can 
find the Latitude of the Place, thus; if the two Al- 
titudes be boch on the ſame Side of the Zenith, then 
from the greater ſubtract the leſs, and. half the Re- 
mainder added to the leſs gives the Latitude, of the 
ſame Name with the Zenith Diſtance; for in the pre- 
ceding Scheme; where AB repreſented the Parallel 
of Declination, deſcribed by the Object in it's diurnal 
Motion, B O it's leaſt, and A O it's greateſt Meridian 
Altitude, 'tis plain, if from A O be taken B O, the 
Difference will be A B, whoſe half P B added to BO, 
gives P O the Height of the Pole atjove the Horizon, | 
mc to the . of the Pl 

. Sea, I « erved tl Northermoſt 
of 5 two of the Great 
Bear, whic did not 0b fer r an found the leaſt Altitude 
to be 235 12', and the great 725, 46, both North 
of my Zenith Required the- fitude of the Place 
of Obſervation. 


From the greateſt Altitude 8 52, 46 N. 
take the leaſt - 5 932 e 


| v5 A | 5 + 4 has ts | 
the Renialridet f is - 72 — — 8 — 


the half of which is | 2 . | 
to which adding the leaſt Alitude - _ r 


= 


12 


which' is equal to the Latitude of the Plave, and it is 
North, becauſe the 1 en is on the North 
Side. "Jn B14 
But if the gieren and leaſt Meridian Altitudes of 
the Object be upon different Sides of the Zenith, 
-viz. one upon the North and the other upon the 
South Side; then from the Supplement of the 
greateſt Altitude ſubtract the leaſt, and half the Re- 
mainder added to the leaſt Altitude, will give the 
Latitude of the Place of Obſervation, which will be 
of the ſame Name with the leaſt Altitude, viz. North, 
if the leaſt Altitude be North of the Place, & 7 
contra. For in the annexed Ft. Wu let B A repre- 
ſent the Parallel deſcribed by the Object in it's 
diornal Motion, B and A the Places. of the Object 
when upon the Meridian, on contrary Sides of the 
Zenith Z; BO it's leaſt Altitude, and H A it's 
& eateſt Altitude, the Supplement whereof is A O. 
Now On 40 we ne ep the Remainder 


| will be A \B, half of which, P B, added to Bo, makes 
PO the Height of the Pole above the Horizon, or 
Latitude of the Place Z; which will be North if 
the leaſt Altitude BO be on the North Side of the 
See becauſe in this Caſe the North Pole will bc 


evated. 
5 | Example 
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16 Being at Sea, I obſerved the Sun when, 
th he did not ſer, and found his leaſt Meridian Altitude 
15 to be 35, 297 on the North Side of the Zenith, and 
of his greateſt Meridian Altitude was 435, 29“ on the 
ch, South Side: Required the Latitude of the Place of 
he Obſer vation. 

he From the Supplement of the Sun's 85 naps 
de- greateſt Meridian Altitude 13 © LP 
the take his leaſt Altitude = ---- 3, 29 

be = | — — 
th, and there enains 133 02' 

5 half of which is „669, 3“ 
re- to de add = leſs Altitude „ 4 29% 
ies — 


ject che Sum e ar e e ee e 00 N. 
the the Latitude of the Place ws Obſervation, 22 


— — —_—_— 
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1 PIME confidered abſtractedly, without any | 
155 Relation to external Objects, flows always 
© equally and uniformly, and it is called Abſolute, 
VER True, and Mathematical Time, or, ſimply, Dura- - 

an. But that which commonly goes under the Name 

of Time, is a certain Part of Duration meaſured by 

the ſimple and uniform Motion of ſome Body, ſu 

as the Motion of the Celeſtial Bodies, and particularly 

of the Sun and Moon ; this is called ene Apa 

parent, or Vulgar Time. 4 

nakes 2, Fime is divided into Years, Months, Weeks, 
n, Of Days, Hours, Scruples or Minutes, „ | 
mi 3. A Day is of two Kinds, viz. Natural or Ar- 
f the N Lfcial; a Natural Day is that Space of Time that 
ll de I flows while the Sun moves from any Meridian, till 
8 4 ke comes ta the ſame again. An Artificial. Day, 
ample. I 3 1s 


oY 


' * equal to a nocturnal, and then they are called egui- 
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is that Space of Time that the Sun continues above 
the Horizon, and the Time he continues below it is 
called a Night. | 4% | 

4. An Hour is a certain determinate Part of the 
Day, and is either equa/ or uneguel. An equal Hour | 
is the twenty-fourth Part of a natural Day; and { 
an unequal Hour is the twelfth Part of an artificial 
Pay, which is alſo called a diurnal Hour, as the { 
twelfth Part of the Night is called a  nofturnal y 
Hour; theſe are likewiſe called Temporary Hours, 
becauſe at different Seafons of the Year they are of 
different Lengths; for a dwrnal Hour in the Sum- 
mer is longer, and a nacturnal ſhorter, in the Win- 
ter; but in the equinoctial Day, a diurnal Hour is 


noctial Hours. | 

5. The diurnal Hours begin at the Riſing and 
end at the Setting of the Sun; and the wocturnal 
Hours begin at the Setting and end at the Riſing of 
the Sun. Theſe Hours were antiently in Uſe among 
the Jews and Romans, and at preſent among the 
Turks. They were antiently called planetary Hours, c 
becauſe. in every Hour one of the ſeven Planets ſiſti 
was ſuppoſed to preſide over the World; thus, for and 
Example, on Sunday, the firſt Hour from Sun: riſing Ar 
was allotted to the Sun, the ſecond. fell to Venus, ther 
the third to Mercury, and ſo on to the reſt in Order, A 
viz. to the Moon, Saturn, Jupiter, and Mars; by or 7 


which. Means, the firſt Hour from Sun-xiſing, the WW Sun 


next Day fell to the Moon; from which it was WE tel 
called, Monday, and fo. on thrg* the other Days of the MW i 
Week, each Day getting it's. Name from the Planet 
me was ſuppoſed to. preſide the firſt Hour of that 
£0 „ | 4 
6. The Day in different Natiens ins at diffe- 
nt Times. Thus the Babylonians, | ang, and 
Feral other eaſtern Nations, began their Day: at 
$up-rifing; the Hour after that, they called the 


fut 
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$rſt Hour, and ſo counted on till they came to the 
twenty fourth or laſt Hour, which was the Hour be- 
fore Sus · riſing. The Jets and Grecians began their 
Day at Sun- ſet; as at this Time the Lalians, Sicilians, 
Bobemiaus, Polanders, and Auſtrians. do; the Hour 
before the Sunzſer they call the laſt or rwenty-faurth 
Hour, and the Hour after the Sun is ſet, they call the 
firſt Hour; and ſ@ count on to the eneny-fourth, | 
when the Sun ſets again. 

- 7. The Egyptians, and Romans, anticatly began 
their Day at Midnight; which was followed by 
Hipparchys, Copernicus, and other Aſtronomers, in 
their Aſtronomical Obſervations, and is {till retained 
in Britain, France, Spain, and moſt other Places in 
Europe , but the Arabs, and modern Atranomers, be- 
gin the Day at Noon, viz. when the Sun is upon the 
eridian. [ | 

8. A Week is a Succeſſion of ſeven natural Days, 
each of which has a particular Name allotted to 25 
* the firſt is called , the ſecond A 0 
o n. 

9. A Month is a certain Syſtem of Days, con- 
liſting of ſomething more or leſs than thirty N 
and is of two Kinds, wiz. Aſtronomical or Civil; 
Aſtronomical Month is that which is governed. - 
ther by the Motion of the Sun, or that of the 
Moon ; and conſequently is of two Kinds, viz. Solar 
or Lunar. A Solar. Month is that Time which the 
Sun takes to run through a whole Siga, or the 
twelfth Part of the Feliptic; and a Lunar Month 
is that which is meaſured by the Motion of the 
Mon round the Earth, and is mo three Kinds, vix. 
Periodical, Synodical, and that of Illumination ; the 
Periodical and Synodieal Months are defined in 
Art. 4.5. Seck: III. "og the Month af Illumination or 
4 is that Space of Time contained between 
the Day that the Me begins to appear after 
bange ta the Day * ſhe diſappears: 2 
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conſiſts of twenty-eight Days nearly. A Civil or Po. Wl | 
litical Month, differs from the \ Aſtronomical, and 
conſiſts of more or fewer Days according to the Inſti- ˖ 
eien of the Country in which they are uſed. c 
10. A Year is a certain Syſtem of Months, and 1 
is either Aſtronomical | or Civit; the Aſtronomical l 
Year is of two Kinds, viz. Solar or Lunar; and I 
the Solar Year, is either Sidereal or Tropical. The U 
Sidereal Year is that Space of Time that the Sun 

takes to move from a fixed Star till he returns N a 
the ſame ' again; and it conſiſts of 365 Days, 6 tl 
Hours, 9 Minutes, and 14 Seconds; the Tropical tl 
Year is that Space of Time which flows while the t 
Sun moves from any one of the Cardinal Points, 3 
ill he returns to the fame agaln; and it conſiſts 0¹ 


of 365 Days, 5 Hours, 48 Minutes, and 57 Se- th 
conds, and commonly gets the N ame of the N 

Year. 
11. A Lunar Year conſiſts of a certain Nader of 
Months, and is either Common or Enbolifmie. A Com- 
mon Lunar Year conſiſts of twelve Synodic Lumations 
and an Emboliſmic contains thirteen. 

12. The Civil or Political Year conſiſts of a cer- 
tain Number of Days, more or fewer, according to 
the Laws and Cuſtoms of the Countries in which 1 
is received. 

13. Since the Common Lunar Year confiſts of 
twelve Synodic Months, or 354 Days nearly, and 
the Solar conſiſts of 965 Days, (throwing away 
the odd Hours and Minutes) tis plain that the 
Solar 2 ear will exceed the Lunar 'by about 11 
Days; and conſequently in the hh of about 
thirty-three Years, the Beginning of the Lunar Year 
will be carried thro? all the Seaſons; and hence it is 
called the Moveable Lunar Year. This Form of the 
Year is uſed at this Time by the Turks and Ara- 
ziaxs; and becauſe in three Years Time, the Solar 


rec the Lunar by 3 4 Days; therefore to we 


y 


b 


the Lunar Months in the ſame Seaſons and Timęs of 


the Solar Year, or near it, they added a whole Month 
to the Lunar Year, every third Year, and fo made it 
conſiſt of thirteen Months; this Year they called the 
Emboliſmic Year, and the additional Month, the Em- 
bolimean, or Intercalary Month. © This Form of the 
Lunar Year is called the fixed Lunar Tear; and it wag 
uſed by the Greeks and Romans till Fulius Cæſar's Time, 
14. The Egyptians made Uſe of the Solar Years, - 
and made each conſiſt of 369 Days, which wants of 
the Tropical Year, almoſt 6 Hours; and conſequently | 
the Egyptian Year began always 6 Hours ſooner than 
the Tropical Year ; by which Means in four Times 
365 or 1460 Tears, (called the Great Canicular Year 
or Sotbiacal Period) the Beginning of the Year moved 
throughall the Seaſons. NOT.” | 
15. Julius Czſar, in order to reduce the Civil o 
Political Year nearly to an Equality with the 7. ropical 
and conſidering that the Tropical Year conſiſted of 
365 Days, and 6 Hours nearly, which exceeded the 
Civil Year by 6 Hours each Year, and conſequently 
in four Years exceeded by one whole Day ; he or- 
dered, that to every fourth Year there ſhould be one 
Day added, and fo make it conſiſt of 366 Days, by 
which Means the Civil and Solar Years were reduced 
pretty near to an Equality. This additional Day was 
put in the Month of February, and becauſe in the 
common Year, the twenty-tourth Day of February 
was called by the Romans the ſixth of the Kalends of 
Match, therefore he ordered that this Day ſhould be 
added after the twenty-fourth Day of 3 and 
called by the ſame Name; there happening every 
fourth Year two Sixths of the Kalends of March, and 
hence that Fear was called. Bifſextile or Leap Year. 
This Way was uſed by us till the Year 3752, when 
the New Style commenced. © | | | 


- . . 


16. But the true Length of the Year being 363 | 
Days, 5 Haurs, and-49 Minutes|nearly, and by the 
hh OE W Julian | 


A. 


4 | * . * 
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ulian Account 36g Days and 6 Hours; tis plain the 
Civil Tear pat. the Solar by 11 Minutes nearly. 
Conſequently if the dun any Year enters the Equiny/7ia/ 
on the twentieth Day of March at Noon, the next 
Tear, he will enter the Eguinoctial the ſame Day, 11 
Minutes before Noon, the next, 22 Minutes before 
Noon, and ſo on. Conſequently in 131. Years the 
Solar will anticipate the Ciuil Year by one whole Day; 
and ſo either Zquinox will not happen always on the 
fame Day of the (Civil Tear, but be carried in a re- 
trograde Order through all the Days of it. This 
t Pope Gregory XIII. upon reforming the Julian 
Br, for finding that at the Time of the N;- 
cene Council, when the Time of celebrating Eafter was 
inftituted, the vernal Zquznox happened the twenty- 
firſt Day of March, and by flowing continually back- 
wards, it happened at his Time, in the Year 1572, 
on the 11th Day of March, anticipating it's former 
Time by 10 whole Days; he ordered that theſe 10 
Days ſhould be taken out of the Kalendar, and the 
11th Day of March ſhould be reckoned the twenty- 
flirſt; and to prevent the Seaſons of the Year from 
going any more backwards, as they were before, he 
ordered that every hundredth Year of the Chriſtian Ara 
(which according to the Julian Kalendar is Biſſextile) 
ſhould be a common Year, and ſo conſiſt only of 365 
Days; but this being too much, therefore every four 
hundredth Year was to remain Biſſextile or Leap Year, 
But ſince his Time to the Year 1752, one Day more 
has been anticipated, which was the Reaſon that eleven 
Days were ordered to be taken out of the Kalendar in 
the Month of September 1752, when the New Style 
commenced in theſe Kingdoms. The Julias Form 
is called Old Style, and the Gregorian, Nets Style. 
17. A Kalendar is a regular Pi of the Days 
in the Civil Year, into Months and Weeks; each Day 
of every Week being diſtinguiſned from another by 
one of the firſt ſeven Letters of the Alphabet, viz: 


= * 


— 


* 
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A, B. C, B. E, E.. Beginning ar ibe frſ of vum. 


ary, to it is annexed the Letter A, to the ſecond the 
Letter B, to the third C, and ſo on to the ſeventh, to 
which is annex ed the Letter G and beginning again 
with the Letters, to the eighth is annexed A, to the 
ninth B, to the tenth C, and ſo on thro? the reſt of the 
Days of the Neat, each of them ms one of theſe Let- 
ters annexed to it. Hence tis plain that whatever Let» 
ter is placed againſt any Day of any Week; that Lets 
ter will be placed againſt that Day through the whole 
Year : Thus if the firſt Day of January, againſt 
which ſtands the Letter A, be a Sunday; then all the 
Days in the Kalendar having the Letter A ſtandi 

againſt them will be Sundays. Alſo if the fourth 
Day of January, againſt which ſtands the Letter D, 


be a Sunday, then all the Days in the Kalendar, hav- 


ing D annexed to them, will be Sundays. That Letter 
which anſwers to the Sundays throughout the Lear, is 
called the Dominica or Sunday Leiter, for that Year. 
But ſince the Common Tear conſiſts of 365 Days, 
if that be divided by ſeven, the Quotient will be 32 


Weeks, and one Day over; and ſince if nothing re- 


mained, then whatever Day of the Week the Lear 


began on, the ſame Day of the Week would be the 


firſt Day of each ſucceeding Lear; therefore what- 
ever Day of the Week any Year begins on, the ſame 
Day of the Week will be the laſt Day of the Lear; 
and, conſequently, if the firſt Day of. January, to 
which is annexed the Letter A, be Sunday, the laſt 
Day of the Year will be Sunday, and the firſt of the 


next will be Monday, and the firſt Sunday of the Year - 


will fall on the ſeventh Day, to which is annexed the 
Letter G, which therefore will be the Dominical Letter 


all that Year; and ſince the Year began on Monday, 


it will alſo end on Monday, and the firſt Day of the 
next Year will be Txe/day; conſequently the firſt 
Sunday will fall on the ſixth Day, to which is annexed 
F. er therefore will be the Dominica Letter a that 

car. 


* 
— — —U— So —— — — — _— 
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Tear. And the ſame Way the Dominicul Letter the Year 
following will be E, and for the next D; and in this 
retrograde Order the Dominical Letter is Carried ſuc- 

ceſſively thro” the ſeven, after which it begins again. 
18. From what has been ſaid *tis plain, that if the 
Year conſiſted of 365 Days exactly, after a Period of 
ſeven Years, the fame Day of each Month would fall 
on the ſame Day of the Week. Bur becauſe every 
fourth Year is Biſſextile, conſiſting bf 366 Days, 
which is equal to 52 Weeks, and 2 Days; therefore 
if that Year begins on a Sunday, it will end'on Monday, 
and the next will begin on Tueſday, and the firſt Sun- 
day of that Year will fall on the ſixth Day of Fanuary, 
to which is annexed the Letter F, which will be the 
Dominical Letter for the Year following the Leap Year, 
whoſe Dominical Letter was A. And ſince the Biſſex- 
tile or Leap Year returns every fourth Year, 'tis plain 
the Series of Dominical Letters will be interrupted, and 
will not return *till after four Times ſeven, or twenty- 
eight Years. And hence ariſes the Cycle of twenty- 
eight Years, called the Solar Cycle, which being com- 
pleated, the Days of the Month return in the fame 
Order to the ſame Day of the Week. 
19. And ſince in every Leap Year, the Intercalary 
Day is placed between the twenty - third and twenty- 
fourth Days of February, and ſo makes two twenty- 
fourths of February; which in the Kalendar are eſteem- 
ed as one and the ſame Day, and have the ſame Let- 
ter affixed to them, and which by our Way of Rec- 
koning are called the twenty-fourth and twenty- fifth 
Days of February; tis plain the Order of the Domini- 
cal Letter will at that Time be interrupted, and the 
ſucceeding Letter will take Place; thus if in a Leap 
Zear the firſt of January be Sunday, and conſequently 
the Dominical Letter A; the 24th Day of February 
will fall upon a Friday, and the twenty-fifth on a Sa- 
turday; and ſince both theſe Days are marked in the 
Kalendar with the ſame Letter F; the following 550 


— 


O. . G&S O Se. 


ela 


Cycle of twenty- eight Years, generally called the Cy- 


che Remainder the current Year of the Cycle. 1 . 


$17 3 
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which is Sunday, will be marked with G, which Let- „ 
ter will mark out all the Sundeys, and conſequently be er: 
the. Dominical Letter, the remaining Part of the Tear. 
And hence it is, that every Leap Year has two Demini- 
cal Letters, the firſt of which ſerves from the Beginn 
ning of the Year to the twenty-fourth or nen en * 
Day of February, and then the other takes Place, and Pit 346 
ſerves for the reſt of the Year. And hence ariſes the yy < 4 e. 


cle of the Sun; and may be found by adding 9 to the r .., > 
given Year, and 1 the Sum by 28; for the A L.., 
Quotient will ſhew the Number of Cycles, that have ea, 174 7 
elapſed ſince the Beginning of the Chriſtian Era; and . 4349 


And hence we have the following general Rule for - _— 21 2 2 
finding the Dominical Letter, according to the Julia — 14 3 
Method of Computation. Add to the Year it's fourth 2 He, 2 
Part, and 4, and divide that Sum by 7 ; if nothing ee 3 
remains the Dominical Letter is G, but if any Re-: | 94. 39 
mainder, it ſhews the Letter in a retrograde Order 2 
from G; or if it be ſubtracted from 7, you will have 77 2. 
the Index of the Letter from A. Reckoning for 1, - Az. 
A; for 2, B; for 3, C 4D. 4E. C F. &. V-. 1 
20. But by the Reformation of the Kalendar under ZECEEL 
Pope Gregory, the Order of the Dominical Letters was 1 


interrupted in the Gregorian Year: For the Tear 1582, 5 1797 
ME 
Iz 


which at the Beginning had-G for it's Dominical Letter, 4A - | 
by tetrenching 10 Days after the fourth of OfFoher, >= FR 

came to have C for it's Dominical Letter; and by e 2 | 

having but one Demzmical Letter for the Year 1700, Z jm 83. , 
the Dominical Letter of the ancient Julian Kalendar ia Ge 
four Places before that of the Gregorian; whence to 5 
find the Daminical Letter according to the Gregorian - Se 
Year, or New Style, we muſt uſe the following Rule 
Divide the Year and it's fourth Part by 7, and c 2. 

ſubtract the Remainder from 7, and you will haye the H 40 co 
Index of the Dominica Letter, as before,  ' TY 


%\ 
-z 
* 4 
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Example. Let it be required to find the Dont 
Letter for the Year 17714. Hart A 7% 
Iadd to the given Year it's fourth Part, eng., 433, 
— and divide that Sum, namely 2213 by 5; and the R 
s mainder is 1, which being ſubtracted from 7, leaves 
6; the Index of the Letter F. DIL 500 
But becauſe the Years 1800, 1906, 2 100, 2205 
; 2300, Se. according to the New Style; eofifiſt only 
of 365 Days, and conſequently have but one Domine- 
thas Yew tal Litter, which according to the Jun Account 
5 would have had two, therefore the above Rule will 
"Inf 44 not find the Dominical Letter any longer than the Yeat 


1799. FF 3 
775% 41. Since the Revolutions of the dn und Moon ure 
"W420 found conſtantly to be the ſame, the Moan moving 
EE Fo with about thirteen Times the Velocity of the Sn; 

VIE | it follows, that after a certain Number of Revolutions, 

. u, — | they muſt meet again in the ſame Point of the Hea- 
wens they did Tome Time befor, which by Alen the 
42” ae Athenian, was ſaid to be 19 Years juſt ; after the Ex- 
„ uppoſed to happen on the fame Day and Time 

. of that Day, and in the fame Month, they did 19 
ff = -- Years before that. This Cycle is from it's Author 


2 called the Metonic Cycle; alſo *ris called the Lunar 
= „ Nr b cer 
5 922. This Cycle began 1 Year before the Commenee- 


E ment of the Chriſtian Ara, and conſequently to find 

| what Year of the Cycle any Year in the Chriſtian Arm 

„ 1584 . is; we mult to the given Year add 1, and divide the 
446 Sum by i9; then the Quotient will ſhow how many 
nn, Cycles have revolved ſincè the Commencement of the 
N.  Chriftian Ara, and the Remainder will ſhew- what 
2 Year of the Oele the preſent Year is; if there be no 
4 Remainder, then the given Tear. will be the laſt or 
ZCD. Gone for nineteenth Year of the Cyele. The Year of the Cyth 
EP 7 c anſwering to = given - ; is, for it's great Uſe i 
c I the 1 
Letermining the 1. ms * ew and full Moo 


7 | 
4 . 1 
ee, 


f U 
7 67 76 þ 94. Vece I, | 
4,” ee DIS le = 5: 


* 


2 | 
— 
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i and chereby knowing what Day of the Month Euſter 
= falls upon, called the Golden Number or Prime for 


4 23 Requited the Golden Number for the 
© Year 17/2. We 


Firſt, 1 a0 fon given THR, Wal 1 4s 
1773, this divided by 19, gives 93 for the cient, 
WE: for the Remainder bY which ſhows that there 
has revolved 93 compleat Lunar Cycles fince the firſt: 
Year of that Cycle in which the Chriftian Ara com- 
menced,, and that the given Year is the 6th Year of 
the current Cycle, conſequently 6 is the Prime or 
Golden Number for the Year 1772. 

23. It bas been ſhewn, at Art. 13. of this, the 
hy Solar Year FRED the Lunar by 11 Days nearly ; 
conſequently if the Moon be new, of in Co junction 
with the Sun, on the laſt Day, or thi of De. 
cinder in any Year, on the laſt Day of the be Year 
it will be 11 Days paſt Conjunction, and on the laſt 
Day of the following Year it will be 22 Days after 
new Moon; but becauſe in the fuccetding Year this 
amounts to 33 Pays, and 30 Days being allowed für 
a compleat Moon; *tis plain, in that Tear there 
will have happened 13 Conjunctions, and the Moog 
will Be 3 Days pa ſt Change on the laſt of it 
conſeq en e 14 Pj The laft Day of the next Year the 
ence- Moon will paſt che Conjunction, and f6 

kind MY continuall Baan by even Days yearly, till after 
rn the End '9 Years it will become the ſatne'as before. 
je che The Age of the Moon, ot Number of Days paft 
many Wl ance the Conjunctlon, on the laſt Day of any. Tear, 
F the s called the Ep for the fuctceding Tear. 

„pa 24. Now fince the Epat for the firſt Year of | 
the Zunar Cycle was 11, the Epuc for the OD = 
will be 22, fer the Third = for the i Fourth | 
the Fifth $5, and fo on co 6.6 113 SS 
t follows that to find the 5 Pe any Year, we * 
muſt multiply mo —_ 3 that ear by 11, 

I 20 _ . and 


"I e. 2 ＋ ae . 
—— <7 oy 
"Ic. 12 5 | 
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and divide the Product by 30, and the Quotient, if 
there be any, will ſhew how many Embolimean or In- 
tercalary Months have happened. ſince the firſt Year * 
< the current Cycle, and the Remainder will be the 
| Epa# for the given Lear; or will ſhew how many 
17 7 2 Days have dpf between the laſt Day of the former 
Tear, and the 8 receding 8 1 
== But the Epact thus found will be that for the Ju- 
7 77 35 kan Lear; — therefore to find the Gregorian ms 
or that of the New Style, we muſt ſubtra& from the 
gy Julian Epact, the Number of Days it has anticipated 
2. (Art. 16.) and the Remainder will. be the Gregorian 
Fires EKEpact required. 
| 1 Example.” Required the Gregorian Epact for the 
| Jo? 66 t 2 Year 1793.7 + 
Ae, g Goace Fit; L find the Julian Epadt 6 for the Year 1774, 
vl Opac* to which add 30 we have 36, from this I ſubtract 11, 
Ss » Number of Days anticipated, and the Remainder 
Js 25, is the Epact, or Age ge Moon the laſt Day of 
/ December 1772 required. Note, after the Year 1800, 
the Julian Account will have anticipated 12 Days; and, 
24 Z. ue conſequently 12 muſt be ſubtrafted from the Fulian 


17 Ti = 
Since, by Art. 23. the Epos for- any. Year 
„ 5 94 a the Age of the oo on the laſt Day of 
the preceding Year, therefore, if to the Epali we 
7; add 1, the Sum will be the Age of the Moon the 
firſt Day of that Year; but becauſe the Synodical 


K ati 75 Month, or Time between any two immediate Con- 

Face TT OS Qtions, is equal to 29 Days: and an Half, and 
3» © Fanuary containing 31 Days; therefore if to the 
EE ge of the Aſo er the rſt of January be. add 
= 1 4 or (to. avoid Fractions) 2 Days, the Sum 

. 30 SYS * 

1 u be the A of the Moon on the firſt of Fe. 


bran and becauſe. in common Years the Days 


anuary and February taken together make 59, 
hich is exactly equal to two entire Lunations, 


n the Age 42 the Moen on the firſt of 
| T7 
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Junuary will be the ſame with it's Age on the 
firſt of March, and conſequently to it's Age on the 
firſt of January, there is nothing added, in common 
Years, for it's Age on the firſt of March; but in Leap 
Years the Sum of the Days in January and February 
being 60, which is more than two entire Lunations by 
1 Day, it is evident that in this Caſe, we mult add x 
Day to the Moon's Age on the firit of January, and 
the Sum will be it's Age on the firſt of March. And 
by the ſame Way of Reaſoning it will appear, that 
to find the Age of the Mcon on the firſt Day of any . 
Month, we muſt add to it's Age on the firſt of Ja- 
nuary the following Numbers, v:z. for February 2, for 
March o, in common Years, and 1 in Leap Years, 
for April 2, for May 3, for June 4, for July 5, for 
Auguſt 6, for September 8, for October 8, for — 
ber 10, and for December 10. Theſe additional Num- 
bers are called the Numbers of the Months. . _ 
26. From what has been ſaid in the two laſt Arti- 
cles; there naturally follows this Rule for finding the 
Age of the Moon on any Day of a given Year, viz. 


Io the Zpa# for the given Year, add the Day of the 


Month and Number of the Month, and if the Sum 
be leſs than 3o it is the Age of the Moon required; 
but if it exceed 30 then take 30 from it, and the Re- 
mainder is the Moons Age. 

Example. Required the Moon's Age on the 23d Day 
of May 1770. 

Firſt, by Art. 24. I find the Epad for that Year to 
be 3, to which adding 23 the Day of the given Month 
and 3 the Number of it, the Sum is 29, the Moon's 
Age on the given Day. 

27. Since the Moon takes 30 Days from one Con- 
junction with the Sun to the next following, tis plain 


ſhe muſt be 15 Days old when Full, and 7 4 when in 


the firſt Quarter; and 22 4 Days old when in the laſt 
Rparter. e to find in any Month of a 
t | K 7 _ giyen 


LA 
7. 22 


/# C age 
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given Year the Day of the Moon's Change, and when 


Full, and when in either Quarter, we have this Rule, 
viz. Aſſume any Day of that Month at Pleaſure, and 
by the laſt Art. find the Age of the Moon on that 


Day; then if it be 15 the Moon will be full that Day, 


and counting 7 + Days backwards and forwards from 
that Day, you'll have the Times of the firſt and laſt 
Quarters, and by counting backwards and forwards 
from it 15 Days, you'll have the Times of the laſt 
and next Change. But if the Age of the Moon be 
greater than 15, then take 15 from it, and the Re- 
mainder will ſhew how many Days have run ſince laſt 
Full Moon. So counting thoſe backwards you'll have 
the Day the laſt Full Moon happened on; and by 
knowing that, we can find the Days of the Change 
and either Quarter as before. Again, if the Age of 
the Moon on the aſſumed Day be leſs than 15, then 
take that from 13, and the Remainder will ſnew how 
many Days are to run till the next Full Muon; and 
therefore counting ſo many forwazds, you will have 
the Day of the Full Moon, by which you. may. find 
the Days of the. Change and either Quarter as above. 
Example. Required the Times of Full Moon, New 
Moon, and firſt and laſt Quarters in October 1770. 
Firſt, I aſſume any Day at Pleaſure, ſuppoſe the 


we Hoke ſeventh of that Month; then by the laſt Art. I find 


the Moon's Age on that Day to be 18 Days, from 
© which taking 15 there remains 3, the Number of Days 
fince the laſt Full Moon; therefore counting fo many 
Days backwards, I find the Full Mæon happend on the 
fourth Day of OZeber, and counting 7 + Days forwards 
from that, I find that the laſt Quarter happe i on the 
eleventh Day; then from the fourth Day, on which 
the Full Moon happens, counting 15 Days forwards, I 
find that the Change falls on the 19th Day, and reck- 
ening 47 + Days forward from that, I find that the 

firſt Quarter falls on the twenty- ſixth Day. 
6 | 28, When 
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2 Wher the Moon is in Conjunttion with the 
Sun, Athen they both come to the Meridian at the 
ſame Time; but the Moon moving ſtill Eaſterly 
with a Velocity much greater than that of the Sun, 
tis evident that when the Sun comes on the Meri- 
dian the next * the Moon will be on the Eaſt Side 
of it, and conſequently cannot be on the Meri- 
dian *till ſome Time after the dun; and becauſe ſhe 
compleats her Revolution in 30 Days, therefore in 
that Period, the Difference of Time between the Sun 
and Moons being on the Meridian will run through 
the whole 24 Hours : And hence by obſerving any 
Day how long Time the Moon takes to be upon 
the Meridian after the Sun, we may by this find 
the Age of the Moon that Day, making the fol- 
lowing Proportion, viz. As 24 Hours, the whole 
Difference of Time, is to 30 Days, the whole 
Number of Days from Change to Change, So is the 
obſerved ' Difference of Time on any Day, to the 
Days run ſince the laſt Change, or the Age of the 
Moon at that Time. a 

Example. Suppoſe on any Day the Moon is ob- 
ſerved to be upon the Meridian 3 Hours after the 
dun; Required the Age of the Moon at that Time: 
Make it, as 24 is to 30, fois 5 to 653; conſequent- 
ly the Moon is 6 + Days old at the Time of Obſerva- 
tion. fr 3 T . Is 

29. The Moon moving round her Orbit, of 366 
Degrees, in 30 Days, ſhe muſt move 12 Degrees 
in 1 Day; but ſince her Motion is from Welt to 
Eaſt, and any Heavenly Body, 15 Degrees to the 
Eaſtward of another, being 1 Hour later in coming 
to the Meridian than that other; therefore: making 
It as 15 Degrees is to one Hour, ſo is 12 Degrees to 
+ of an Hour, or 48 Minutes; we find that the 
Moon is always 48 Minutes later of coming to the 
Meridian any Day than ſhe was the. Day before,; 
and becauſe ſhe comes on the Meridian at the ſame 
K 2 1 


%. 


732 The Elements of Chronology. 
Time with the Sun on the Day of her Change; 
therefore to find her Southing, or Time of her com-- 
ing on the Meridian, any Day, we muſt firſt find 
her Age (by Art. 26.) for that Day, then this 'mul- 
tiplied by 48, will give the Minutes of Difference 
of Time between the San and Moon's coming on the 
Meridian; which, divided by 60, will ſhew how 
many Hours and Minutes the Moon is later of coming 
on the Meridian than the Sun,; and counting ſo 
many forward from twelve of the Day, we have 
the Time of the Moon's Southing. If the Hours and 
Minutes found as above be leſs than 12, then that 
will be the Time of the Moon's Southing after Noon ; 
but if greater than 12, then take 12 from them, and 
the Remainder will be the Time of the Moon's South- 
ing in the Morning. | * | 
Example. Required the Time of the Mooy's South-- 
ing on the 17th of October 1770. | | 
Firſt; (By Art. 26.) 1 find the Age of the Moon 
that Day to be 28 Days, which multiplied by 48 
gives 1344 Minutes, for the Difference of Time be-- 
tween the Sun and Moon's coming to the Meridian 
that Day; and this divided by 60 gives 22 Hours 
and 24 Minutes; which being more than 12 Hours, 
ſubtract 12, the Remainder is the Time of the A 
Southing in the Morning. e er 
Example 2. Required the Time of the Moon's: 
Soul hing the 75th Day of May 1770. 2 
. Firſt, (By Art. 26.) I find the Mons Age to be 
13 Days, which multiplied by 48˙ gives 622 Mi- 
nutes, the Difference of Time between the Sun and 
Moon's being on the. Meridian that Day, and this 
reduced makes 10 Hours, and 22 Minutes; this 


ſhews that on the 7th of May 1770, the Moon comes 


on the Meridian at 22 Minutes paſt 10 at Night. 
30. It was ſaid at Art. 20. of this, that the firſt 


Year of the Solar Cycle was Leap Trar; W 
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che fifth muſt be Leap Year, and the ninth muſt alſo 
be Leap Year ; but the Chriſtian Ara commencing on 
the tenth Year of the Solar Cycle, therefore the firſt 
Year of that was the firſt after Leap Year, and the 
fourth was Leap Year, allo the eighth, twelfth, fix- 
teenth, &c. were Leap Years ; whence to find whe- 
ther any propoſed Year of the Chriſtian Ara be Leap 
Year, or how many it is paſt the laſt Leap Near; we 
muſt divide the propoſed Year by 4, and if nothing 
remain, then the propoſed Year is Leap Year ; but if 
any Thing remain, that will ſhew how many Years 
have paſt ſince laſt Leap Tear. But remember, that 
in the New Style, the Years 1800, 1900, 2100, Ce. 
are reckoned as common Years, whereas by the above 
Method of Computation they would be Leap Years. 

Example. Required whether the Year 1750 be Leap 
Year, or how many ſince laſt Leap Lear. | 

I divide the propaſed Year 1770 by 4, and there 
remains 2, ſo I conclude that the Year 1770 is the 
ſecond after Leap Near. 

31. It has been ſhewn at Art. 17. of this, that 
to every Day of the Year tliere is annexed one of the 
firſt ſeven Letters of the Alphabet, beginning with 
A, which is always annexed to the firſt of January, 
and in any common Year, the Letter annexed to the 
arlt Sunday in January is called the Dominical Letter 
tor that Year; but each Leap Year having two Domi- 
tical Letters (by Art. 19.) the firſt of which ſerves 
trom the Beginning of the Year to the twenty- 
fourth or twenty-fifth of February, and the other for 
the reſt of the Year ; conſequently the Dominical Lei- 
ter for any common Year, will ſhew what Day of 
January the firſt Sunday of that Year happens upon, 
reckoning from A (which is annexed to the firſt of 
January) according to the natural Order of the Let- 
ters, and in any Leap Year the firſt of it's two Domi- 
nical. Letters will ſhew what Day of January the firſt 
dunday of that Year falls on, counting from A, as 

my above g 
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above; thus in the Year 1770 the Dominica Eevter 


C 3. Da, E 5, F. and G 7, I find that the firſt 
8 of that Year falls on the ſeventh Day of Janu- 
ary; and by knowing what Day of January the firſt 
Sunday of any Year falls on, we may know what Day 
of the Week the firſt Day of that Year falls upon, by 
counting ſo many Days back from Sunday; thus, 


fince in the Year 1770, the firſt Sunday falls pon the 


ſeventh of January; therefore the firſt will be Mon- 
day; conſequently the Year 1770 begins upon Mon- 
day. From what has been ſaid, there ariſeth the fol- 
loving Rule for finding what Day of the Week any 
Day of a given Year falls upon, viz. Find the Day of 
the Week anſwering to the firſt of January that 
Year; then add together the Days contained in each 
Month from the Beginning of the Year to the Month 
in which .the why > 24p Day is, and to this add the 
Day of the given Month: Laftly, Divide this Sum by 


7, and if nothing remain, then the Day of the Week, 


preceding that Day which anſwers to the firſt of Ja. 
nuary that Year, is the Day anſwering to the propoſed 
Day; but if any Thing remain, t en counting ſo 
many forward (beginning with that Day the firſt 
of January falls on) we ſhall have the Day of the 
Week the propoſed Day falls upon. Note, The 
Days contained in each Month, are as follow, 0:2. 
January 31, February 28 in common Years, and 29 
in Leap Years, March 31, April 30, May 31, June 
gO, July 31, Auguſt 31, September 30, Oftober 31, 
November go, December 31. 

Example. Required what Day of the -Week the 
cighth of Fuly 1770 falls u 7 

Firſt, By the preceding Rule in this Article, I find 
thar the firſt of January 1770 falls upon a Monday : 


then to the Sum of 31, 28, 31, 30, 31, 30, anſwer- 


ing to the elapſed. Months, I add 8 the Day of the 
en Month, and their Sum 189 I divide by 7. and 
* Ct! 1 | 


is G, 2 counting from A, viz, making A 1, B 2, 


far 


a Monday, therefore counting Monday 1, Tue/day 
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as there is no Remainder, I conclude that the eighth 


of Juhy 1770 falls upon a Sunday. | 8 
Example 2. Required what Day of the Week the 26 
twenty-firſt of March 1770 falls upon. | Fax. 2 

By proceeding as in the Jaſt Example, I find after »} Tal 


Diviſion that 3-remains, and the Year beginning upon 70 þ 
2, | 
and Wedneſday 3, I find that the propoſed Day falls 2 ö 
upon Wedneſday. . 21 | 
32. According to the Decree of the Nicene Council 9 TY} 
(which is followed by the Church of England) the un-. gat 
day after the fourteenth Day of that Moon which hap-,, 
pens upon or after the twenty-firſt of March, i. e. . 3 
after the Commencement of the twenty-firſt of March, . 2 
is Eaſter- Sunday. And ſince the fourteenth Day of feu 
that Moon, or the Paſchal Full Moon, can never happen © 3 
before the twenty-firſt of March, nor after the eight: .., 
eentk of April; therefore Eaſter-Day can never hap- Zane, ee | 
pen ſooner than the twenty-ſecond of March, nor later Colter Hog | 
than the twenty-fifth of April, Now to.find what Day 
of March or April Eaſter-Day falls upon in any. Year, 
we have, from the foregoing Articles, the following 
Rule, viz. Firſt (by Art. 26.) find the Age of the 
Moon on the twenty-firſt of March that Year, and ic 
it be 14, then by the laſt Article find the Day of the 
Week anſwering to it, and the Sunday following is 
Eaſter-Day; but if the Moon's Age on the twenty- 
firſt of March be not 14, then reckon forward to the 
Day in which her Age is 14, and by the laſt Article, 
find the Day of the Week anſwering to that Day, and 
reckoning forward to the next Sunday, we ſhall have 
the Day required. | 
Example. Required when Eaſter-Day happens in the 
Ter 1770. | | 
Firſt, I find (by Art. 26.) that the Age of th: 
Moon on the twenty-firſt of March 1770 is 24, con- 
ſequently counting 19 forward, I find tat the 14th 
Day of the Moon, or _—_ Paſchal Full Mon, happens 
r 4 3 on 
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on the eleventh Day of April; then (by Art. 31.) 
I find that the eleventh of April 1770, is Wedneſday ; 
therefore counting forwards to the next Sunday, which 
is Eaſter-Day, I find it happens on the 15th of April, 
Note, In Leap-Years, inſtead of the twenty-firit of 
March, you muſt uſe the twentieth ; becauſe in theſe 
Years February is increaſed by 1 Day. | 
33. From the Cycles of the Sun and Moon (ex- 
plained in Art. 18. and 21.) multiplied into one ano- 
ther, there ariſes another Cycle of 532 Years, called 
the Viorian or Dionyſian Cycle, from Dionyſius it's 
Author; after the compleating of which, nat only 
the New Moons and Full Moons return to the ſame 
Day of the Month nearly; but likewiſe the Days of 
every Month return to the ſame Days of the Week 
and conſequently the Dominical Leiters, and all the 
Moveable Feaſts, return in the ſame Order: Whence 
this Cycle is called The Great Paſchal Cycle. Now, be- 
cauſe the Chriftian Ara commenced on the 457th 
Year of the Cycle; therefore to find the Year of the 
Dicnyſian Period for any Year of the Chriſtian Ara, 
we have the following Rule, viz. To the current 
Year of the Chriſtian Ara, add 457, and divide the 
Sum by 532; then the Quotient will ſhew how many 
Periods have paſt ſince the Beginning of that in which 
the Chriſtian Aira commenced, and the Remainder 
will ſhew the Ara of the Dionyſian Period anſwering 
ro the given Year. : | h 
Example. Required the Year of the Diomſian Pe- 
riod for the Year of Chriſt 1770. | 
Firſt, 1 add to 1770 the Number 457, and the 
Sum is 2227; then I divide this by 532, and the 
aotient is 4, and Remainder 99; conſequently there 
has paſt 4 Dionfran Periods fince the Beginning of 
that in which the Chri/tiau Mra commenced, and the 
given Year is the 99th of the Current Cycle. ; 
| 34. Beſides the Cycles of the Sun and Moon, there 
js another Cycle conſiſting of 15 Years, called or 
4 | Cycle 
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Cycle of Indiction, which hath no Connection with the 
Celeſtial Motions, and which was made uſe of by the 
Romans for ſome Civil Purpoſes, and is ſtill uſed by 
the Popes of Rome in their Bulls and Diplomas. The 
Year-before the Birth of Chriſt was the third Year of 
this Cycle; and conſequently to find the Year of Indic- 
tion for any Year in the Chriſtian Æra, we have this 
Rule, . viz. to the given Year add 3, and divide the 
Sum by 15, then if there be no Remainder, the given 
Year is the fifteenth of the Indiction; bur if there be 
any Remainder, that will ſhew what Year of the In- 70 
diftion the given Year is; and the Quotient will ſhew | 
how many compleat Cycles of Indiclion has paſt ſince 5 5 F 7 | 
the firſt Year of that in which the Chriſtian Ara com- JEL | 


Example. Required the Year of Indiction for the — moggh 
Year 1770 of the Chriſtian Ara. 

Firſt, I add 3 to the given Year, and the Sum is 
17733 then I divide this Sum by 15, and the Quo- 
tient is 118, and Remainder 3. Conſequently there 
has been 11 8 compleat Cycles of Indiction from the firſt 
Year of that in which the Chriſtian Ara commenced, 
and the Year 1770 is the 3d Year of Iudiction. | 

35. From the Multiplication of the three Cycles, 
viz. the Solar of 28 Years, the Lunar of 19, and 
that of Indifion of 15, ariſes a Period of 7980 Years, W 
called the Great Julian Period. This is ſuppoſed to & eee. 
have begun 764 Years before the Creation of the World, . 9400-5 16. 
and is not yet compleated ; conſequently it muſt com- wt f 
prehend all the Actions that have happened from 
the Beginning of the World; and ſince the Year be- 
fore Chriſt was the 4713th Year of this Period, there- 
fore to find what Year of the Julian Period any cur- 
rent Year is, we mult to the given Year of Chrift add 
47 13, and the Sum will be the required Year of the* 
Julian Period. 
Example. Required FI Year of the Julian Period 
anſwers ro the current Year of Chrift, 1770, T 

0 
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To the given Year 1770, I add 4713, and the 
Sum 6483 ſhews that the current Year” of Cbyiſt, 
1770, is the 648 3d Year of the Julian Period. 
306. As in the Heavens there are .certgin Points 
from which Aſtronomers begin their Contputations, ſo 
likewiſe there are certain Points of Time from which, 
as Rvots, Chronological Computations begin; and all 
memorable Actions are recorded by Hiſtorians accord- 
ing to the Series of Years following theſe Roots, or 
fixed Points of Time, which are called Epochas, or 
Era. The moſt celebrated and beſt: known to us, 
is the Chriſtian Ara, which commenced on the firſt 


* 

« 
& 4 
1 
” 


of January, immediately following the Birth of Cbriſt. 


37. The moſt ancient Epocha 1s that of the Crea- 
tion of the World, which commenced 3950 Years 
before Chriſt. The next to this is that of the Deluge, 
which began 2956 Years before Chrift. Then follows 
the Epocha of the Olympiads, which was the moſt an- 
cient and famous Epocha among the Greeks, and other 
Eaſtern Nations; each Olzmpiad contained 4 Years, 
and they had their Riſe from certain Games that were 
celebrated by the Grecians every fourth Year, in 
Honour of Jupiter Olympins, which were called Olym- 
pick Games. The Beginning of this Epocha. is ſup- 
poſed to have been in the 777th Year before Chrift, 
and in the 3936th Year of the Julian Period. The 
next Epocha 1s that of the Building of Rome, which 
began about the End of the third Year of the $Six/b 
Olympiad, 7 54 Years before Chrift, and in the 3959th 
Year of the Julian Period. Then follows the Ara of 
Nabonaſſar, King of Babylon, from the Beginning of 
whoſe Reign it commenced. Fhis Are is famous 


among Aftronomers, being made uſe of by Ptoleny, 


Malegnus, &c. as a proper ra for computing the 
"Motions of the Celeſtial Bodies from. It began, ac- 
cording to Ptolemy, on the fourth of the Kalends of 

Marth, 747 Years before Chriſt, in the 3966th Year 


of the Julian Period, and in the feventh Year after 


, the 
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the Building of Rome, and in the ſecond Year of the 
| eighth Ohmpiad. The next is the Epocha of Mexan- 

der thy Great, which commenced at his Death; and 
ö this happened about the Middle of the Spring, in the 
) firſt Tear of the 114th Olympiad, 324 Years before 
Chriſt, in the 4.39oth Year of the Julian Period, and in 
the 424th Year of the Are of Nabonaſſar. There are 
ſeveral other Epocbuas beſides theſe already mentioned, 
of leſs Note, which 1 ſhall paſs over, it not being the 
Deſign here to give a particular Deſcription of all the 
Epochas and their ſeveral Uſes, but only to give a ge- 
neral Account of the moſt remarkable among them. 
38. Since by the Rotation of the Earth about it's 
Axis, the Moon appears to move quite round from 
Eaſt to Weſt in 24 Hours; therefore in that Time ſhe 
mult paſs over all the Points in the Compaſs, and ſo 
muſt move from one Point to the next ſucceeding in 
45 Minutes. Conſequently in moving from the North 
Point to the South ſhe muſt take 12 Hours, and from 
the North to the Nh E, or from the South to the 
SV W. 45 Minutes; alſo from the North to the 
NNE, or from the South to SS W, 1 Hour 30 
Minutes; and fo on, as in the following Table, 


Points, 3 „ 0 Points. 
F 
| NEE 0 „ 48 SS 
NNE 1,, 30 | SSW 
NES5N | 2, 15 S W358 | 
NE 3 »» oo SW | p 
NE E 3. S WSW | 
ENE 4 +» © WSW- 
j E4N ie W338 f 
| E 6 ,, oo | W::-.: 
| E328 6,, 45 WIN 
| S ESE 8 „ 15 NW4W 
WWW 
| SE5S 9 „ 45 | NW34N | 
SSE, 10 „ 30 NNW 
85 E 11 „ 15 NSW 
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39. The Flux and Reflux, or Ebbing and 


of the Seas, do conſtantly reſpect the Motion of 


the Moon ; and in every Place when the Moan is on a 
certain Point of the Compaſs, or at a certain Diſtance 
from the Meridian, it is then High-Water at that 
Place; and ſince ſhe is twice at the ſame Diſtance 
from the Meridian, or in two oppoſite Points of the 


Compaſs, in her diurnal Motion ;. therefore in moſt 


Places there is a double Ebbing and Flowing in a lit- 
tile more than 24 Hours. There has been found by 
Obſervation, for the moſt remarkable Coaſts,. the 
Points on which the Moon is when it is High-Watce 
in each pf ets as in the following Table, | 


I Table 


N 


ble 


n. Element of chr: 


- x * 


4 Table of the. _ amber tube Sea-Ceaſts in an AF 
phabetical Order , ſbetving in each of them, the Points 
of the Compals the Moon ht be on, mo it is 


 Hligh-Water. ; 


Av Ag E N E and 


At 3 and Antwerp, | | 


E and W. 

At Aldborough, SE & 8, and 
NW EN. 

At Amſterdam and Armenties, 
NE and $ W. 

At Army, NNE and 88 W. 


B. 


At Beachy and Blacktail, and 
* the Race of Blanguet, N 
and S 

At Blackneſs in Bluet, at Belle- 
Ile, NNE, and SS W. 

Without Blues, and at Ber- 
wick, NEN, and 8S W328. 

At the River Bourdeaux, the 
South Coaſt of Bretagne, the 
Coaſt. of Biſcay, and at Bookneſs, 
NE, and 8 W. 

At Breſt, before the Bah, 
the River of Beurdeaux within 
Taos N ESE, and SW 


In the Bree/ound, Bley, Bal. 
timore, E NE, and WSW. 

Before Bremen, and at Black- 
ney, and in the Channel before 
Bourdeaux, E and W. 

At B dgewaler, ESE, and 
WN 


At Brifel-K: E 68 and NW. 
WAN.” O 7 q 


At Balls des, DIEM 
e 


— 


IAC 


T 


| | 
G 

- Before the Haven of Caen, in 

TY: Chamber, between Cripple-- 

ſand and the Creyl, and at Cul- 

hot, S E, and NSW. 

At Calch. and in the Bay of” 

Caernarvon, EN, and WS. 
Without Calais, at Corpus 

Chriſti- Point, before and at Cam- 

Ar, NNE, and 88S WMW. 
Between Calais and Dower, . 
—_ Conguet, and at the Ie... , 

Cape, NE, and SW. 

At the Caſters, and at Cham- 
berneſs, S ESS, and NWAaN.. 

Between Guern/ey and the 
Caſtets, before Cromer, before 
the Caſtets at Guernſey, at Se- 
ven Cliſis, and at Catne/s,, SE, 
and NW. 

In the Chamber of De, NA. 
E, and Sb W. 2 2 

Without the Caſteg 
Channel, S ES E, and NW 
5 W. | 
At Concalo, E and W. 
Fn Condado NandS. * 
At Cork, Calais, Cu Clear, 
E, and 


1 4 


and in the Cree, E. 
WS. 
At Coxves, in the Fols of Caen, 


in Calais Road, and in Cbam— 


berneſi Read, S SE, and N 


D. 
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D. 


At Dartmouth, E and W. 

At Diepe, Dover, and in the 
Downs, SSE, and NNW. 

At Dower Pier, and before 
Dankirk, N and S. 

At Denbeigh and Db in 
* Road, NE N, and SW 

S. f 

At Dublin, 8 E b E, and 
NWZ W. 

At Dunbar, SE, and NW. 

At Dungene/* and Dunnaiſe, 
SE 38, = NWZVN. | 

At Dungerſan, ENE, and 
WSW. 


At Edam, NNE, and SSW. 
At Emdem, before the Elve, 
before the Eyder, and before 
Enchuſen, N. and S. 
Before the Zaſternand V7eftern 
Emes, and Engemonts, SE, and 
N 


F. 


In the Fair Ie Roads, and at 
the North Foreland, 8 & E, and 
NS W. 

At the Fritb, and at the &. 
Foreland, 8 8 E, and NNW. 

Before the Feu, in the Chan- 
nel, NNE, and 8 S W. 

At Flamborough and Bradling- 
ton, NE, and SW. 

On. the Coaſt of Flanders, 


N and'S; SW 
Without the Banks of Flan- | 
and without the Banks of Har- 


ders, NE, and SW. 
"2 Fluſting, NSE, and S 


Without Fonntny, NEN, 
and 8 W 38. 
At the Forn, in Foeves, at Fab 


month, EAN, and WS. 


Without the Fh, SEE, 
and NW#4W. 

Before the Coaſt of Frixze- 
land, and the Fh. ESE, and 


W N W. 
Between F d Falmouth, 


| 
i 
moky and. W 6 N. . 

At Frize, and the Fair Iſe, 
NW, and SE. 


—— — 


G. 


In the Road of Gibraltar, at 
Graveli and before Cher- 
bureh, N and S. 

Before Goree, at Guernſey, 
* — Graveſend, NN E, = 


S W. 
Thwart of Guernſey, in the 
1 8 E68, and N W. 


H. 


Before Hanburgb, at Hull, 
lis the Holms, and before. Hun- 


| her's Mouth, E and W. 
At Hampton Key, befor. the 


Hever, before Horn, N and 8. 
At Haerlem, Havre de Grace, 

and Homebead, SE, and NW. 

Before Hartlepool, NE, and 


At St. Helens, at Harwich, 
wich, SSE, and NNW. 


. 


At 


in the Channel, and at Foulneſi, ; 


At Groin,. at Gaſcoi 
the Coaſt of Galicia, A ang and 
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At Humber, E N, and 


W 38. 
U Holy and at 
how NE, and 88 W. 


B. At Huntcliff Foot, 
NEE, and SWS. 


WAR 
J. 


In all the Havens on the &. 
Coaſts of Ireland, E & N, and 
W 38. 

On the Weſt Caaſt of Jre- 
land, N E, and 8 W. 

At Jutland Iſlands, N and S. 


K. 


At Kelliers, NE, and SW. 
At Kentiſh Keck, N and S. 


WNW. 
WS W. 
"26 


NWS W. 

At Leith, N and 8. 

Ar 77 E 68, and WS N. 
At Liſbon, NE#N, and | 
SWS. 


ES E, and WN 
At La, 


and N W þ N. '* 

In Leoflaff Road, and Lon 

h, ſand Head, 8 8 E, and N N. 

* At London, N E, and S W. 
At Landy, E and W. 
Thwart of Lo , and before 

Lyn, EAN, an W 45; | 


| mouth, and in Mz/ 


At the Lizard, b the Land, 


and thwart. of þ _ 
it without the Banks, SES, | 


At Kildrive, SE, and NW. 
At King ſale, E NE, and 


| 


; 
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Within the Maes at Maldens. 


NE, andS & W. 


Before the Mass, and before: ; 


St. Matthew's Point, NE & E, 
and 8 WSW. 


5 _ Ma — and at 
e ages SE E, and 
NWS W ” 


Before Morgans 8 E, and 


N4W 
In Milford, at Meonle/s, at 


Between Mayebol and Fal- 
ES E, and WN 
In Mon ſebole, 
'thew's, and within Mounts * 


Ar Kildn, E s E, and} EN E, and WS W. 


N. 


| Between the Maze, and Nr. 
bead of Lower, 86 E, aud 
NSW. 


Before the River of Nants, 


NE, and S W. 
At Dambay, S E= E, and 


At the Needles, at the J. © of 
Wight, S EAR and NWG 

At Newcaſtle, Es N. and 
WS. RE 

At Newport, Tide, N 
and 8. 

At the Weſt End of the Nore, 
'N4E, and SAW. 

Before = Nicholas, der 


O. 
5, SE 48 and 
{546 At 


* 
at St. M 


— . 
— — — —— — * — % — 


— 


— n 
— 


2 


®} - - = = * — = 
ins ao ol imme pe 


- * . - y — — — - * - 
: | 2 55 0-1 eLeRECY AdrIe.>” e — 
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— = tp 
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At Orfordneſs without the 
Banks, and between Orfordand 
Orawell-Wawves, 8 8 E, and N 
NW. 

At Orfordne/sy within the 
Sands, 8 5E, and N&W. 
At Orkne/s, N E, and SW: 
At Orkney, 8 E, and NW. 


| P. 


At Fr. Paul's in the Haven, 
E and W. 

At the Pers, Porthus, and 
Poictu, N E, and 8S W. 

In Plymouth, and before &. 
Paul's, E & N, nd WS 8. 

Thwart of Plymouth, E S E, 
and WNW. 

Before Pedeſſemeck, E 6 8, and 
WN. 

At the Race of Portland, 8 E, 
and N W. 

At Portſmouth, half Tide, N 
and S. 


Q. 
At Quernboronghb, N and S. 
1 


In the Sleve, between Uſbant 
and Scilly, at the $hooe, at the 
Spitt, at Southampton, and all 
along the Swwin, N and 8. 

Bo. n the Coaſt of Spain, and 

land, NE, and 8 W. 
we” Scill, in the Sound, Scar: 
tureh, and at Staples, NE b E, 
and S WSW 
At Seven Iles, without the 
Haven, in the Broad Sand, E 


NE, ang WS W. 


At thè Mouth of Severn, be- 
tween Scilly and the Lizard, at 
the Spurn and Stockton, E 4 N, 
and W5S. 


| 


| and S'S W. 


Without Scilly, in the Chan- 
nel, and Salcomb, E and W. 

At Sedmouth, and at man, 
Eb S, and W & N. 

Off the Start in the Channel, 
E S E, and WN W. 

Wichin the Seyn, and before 
Sbelberg, and at Seven Clifts, 
SE, and N W. 

At Shoreham, 8 E38, and 
NWZN. 
At Seyn Head; 8 8 E, and N 


| 7. 

Within Tervere, NS E, and 
SSW. 

Before Terwere, before the 
River of Thames, 'and at Tin- 
| zouth, NNE, and 8 8 W. 

Before the Tres, and Tinmouth, 
before the Bay of Tinmouth, N 
E, and SW. 

At the Clifts of the Texel, 
EN E, and WS W. 

In Torbay, and before the 
Texel, E and W. 

In the Road of the Texel, E 
SE, and WNW, 

At Torgou, SE bS, and N 
W4#4N. 


v. 
Before Urek, N and S. 
At Te, NE, and S W. 
Between Ufant, and ths 


Main, NE & E, and S WSW. 
St. Valle, 8 S E, and NN 


5 55 


— Winchelſea, | NB E, and 
W. 

At the Weilin gs, and from the 
| Weſt End of the "Wight, NNE, 


' Before 


9 


— 


ſs 


d 


= _—_— xﬀ—_ * 


P — 


1 


eſore 


T n 


nd 


ht 
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___ 


*he Elements. SPODE Wn: us 


Before the il NEGN, | Ar the Eaſt rod fr 2 
ahd 8 38 wy and on log 7 apap Fil 5 BY 
t Muy NE, and 8 W. | nd N We. bf wy 
EIS TE 4 WS nd Se- el 4 e 1 
wern, B | 


A . 
In SIE 1 op 10 W3S. Ke Las, NN, d 
At lb, at Weymouth, and | SSW. | 
at Waterford E and W. 11 At Tag ball, NE 
A Ky, E. 408, and 8 W. 4 
W At Yarmoul, SEVE, and 
- the M, by unte NWS W. 
= Winterton; ESE; and WN] In Tarmoutb Nau in Tur 
mouth Haven, 88E, and NNW. 
Thwart the Ie of Wight, in} a Eh | 
the Channel, all wittfin he % . C 
Iſle of Wight, between the J On the Coaſt of Zealand, N 
of Wight,,- aud Beachy, by | NE, and 88 W. 


SW. 


de Shore, 8 EB E, and N hd "In the Zicrecl Sea, N E, and 


"1 ; 


E 


46. by knowing (hs Wo of de 3 
2 is on — is. high Water at any Place, we 


know by Art. 38. the Time ſhe takes to move from 


the Meridian to that Point; and ſince we can find 
by Art. 29. the Time of the Moonis coming on the 
Meridian an Day; therefore to find the Time of 
high Water at any Place, and on any Day, we 
have this Rule, vi. To the Hours and Minutes 
of the Mains Southing (found by Art. 19.) add the 
Haurs and Minutes anſwering to the Point of Flow- 

ing (found from the Table of Art. 38.) the Sum 


u the T. © of full Sea ccquiredy roars from 
Noon or idnight: | Dla 


” \Required ile Time of liglt Water at 


Briſtol Key; on the ſeventeenthof May 1950 ' (47 | 


_ Firſt, By Art. 29. I find the Mao comes on the 
Meridian chat Day, 24 Minutes paſt 6 in the Morning, 


you For Table at Art. 39. ſhe takes 6. Hours 


. Mad: 
A 


then; becauſe; by the Table in ihr laſt Article, the, © 
Moog: muſt be on the E I 8, or WZ N Point of 
the Compaſ before it be high Water at Brita; and 


S iy TY $0195 * - L * 4 47 1 10 en | 
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45 Minutes in moving from the Meridian to either of 
theſe Points; therefore to the 6 Hours 24 Mitutes 
before found, Þ add 6 Hovrs 45 8 and the 
Sum is 13 Hours Minutes, of - it To 
in the Afternoon, "i Time of full Sea at In 

_ the Day propoſed, which is alſo the Time in - of 
Morning, when. it is full Sea ge the next e 5 


Fl R 1 , 
2 PRES n» — 8 * a i. — a Mora th Fs EZ WES « A 2 — 8 
= 8 » 


SECT. vr 
|  Eoncerving the Las Line and On 
* THE Method commonly made uſe of fo 


meaſuring the Ship's Way at Sea, or how far. 


ſhe runs in » given Space of Time, is Sy: whe Log- 
Line, and Half. Minute-Glafs. 

2. The Log is a flat Piece of Wood in Shape 
Ike a Founder, having a Piece of Lend faſtened 
to its Bottom, which makes it ſtand or ſwim up- 


- right in che Water; to this Top is tied orfaſtencd's. 


long Line, which is called the Lag- Lie; and this is 
cammonly divided into certain Spaces, -eagh»of which 
is, or ought to be, ſuch a zonal Part uf a nau- 
tial Mile (60 of which make a Degree of of 
| on the Earth) as —— 
allowed for the Experiment) is of an Hour. 
3. Theſe ces are called Knors, becaufe et the 
End of each o them, there is a Piece of Twine with. 


nots in it, inreeved between the Strand ef the 


Line, which ſbes how many of theſe Spudes or 


Kuots, are run. out during the half Minute, They 
commonly commence or to be counted, at ch 
Diſtance of about 10 Fathom, or 60 Ftet from the 
Log; ſo chat the Log, when it is hoe over Board, 
* be out of the _ af the Ship's * before 


they 


SS rre re 


. >. ce diadas....cc 8 8 


85 


they begin to count, and for the more ready Diſco- 


Vary, and not continue the ſame during the wh 


of the Lc ki and Compoſt ii 


very of this Point of Commencement, there is com- 
monly faftened at it a Piece of red Rg. 
4. The Log being thus prepared, and hove over 
Board from the Pogp, and the Line veered out (by 
the Help of a Reel, that turns eaſily, and about which 
it is wound) as faſt as the Log will carry it away, or 
rather as the Ship ſails from it, will ſhew, actording 
to the Time of veering, how far the Ship has run in 
a given Time; and conſequently her Rate of ſail- 
ing. AM | 
* A Degree of a Meridian, which is a great 
8 on the Earth, Cody to N e exacteſt 14 
Heaſures, contains about 69.545 Engliſh Miles, ,, 4+: F. 
and each Mile, by the * delng 4480 Feet! / 2 Ho Ul 
therefore a Degree of a Meridian will be about 79 N — 
367200 Feet; whence the , of that, viz. a Mi-. 
nute, or Nautical Mile, muſt contain 6129 ſtandard: 
Feet; conſequently ſince 5 Minute is the i Part Ars = 
of an Hour, and each Nuo being the fame Part. 
of a Nautical Mile (by At. 2.) it follows, that each 120 e 
e contain the +45 Part of 6120 Feet, viz. 51 , 
, cet. 45. | Oe. 
6, Hence it is eyident, that whatever Number of 
Knots the Ship runs in half a Minute, the fame Num- 
ber of Miles ſhe will run in one Hour; ſuppoſing 
her to run with the ſame Degree of Velocity during 
that Time; and therefore it is the general Way ta 
heave the Log every Hour, to know her Rate of 
Bailing; but if the Force or Direction of the Wind 


Hour, or if there has been nfdre Sail fer, or any Sail 
handed, that fo the Ship has run ſwifter or flower in 
any Part of the Hour, than ſhe did at the Time of 
heaving the Log; then there muſt be an Allowance 
made accordingly for it, and this muſt be according 
p the Diſeretion of the Artiſt. l 5 
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7. Sometimes when the Ship is before the Wind 
and there is a great. Sea ſetting after her, it will 
bring home the Log, and conſequently the Ship 
will fail faſter than is given by the Lag. In this 


Caſe it is uſual, if there be a very great Sea, to. 


allow one Mile in ten, and leſs in ropgrtiog. if 
ity, 


the Sea be not ſo great. But for the Gener 
the Ship's Way is really greater than that given 
by the Leg; and therefore in order to have the 


Reckoning rather before than behind the Ship, 


(which is the ſafeſt Way) it will be proper to make 
the Space on the Log- Line between Kue! and Knot, 
to conſiſt of 50 Feet inſtead of 31. Some, upon 
the Suppoſition that 60 Miles make a Degree on 
the Meridian, make the Diſtance between Knot and 
Rnot 42 Feet; when at the ſame Time, by common 
Experience, they are obliged to leſſen the Half- Mi- 
nut- Olaſs by near 6 Seconds, making it to run only 
24 Seconds nearly; which plainly is correcting one 
Miſtake by another. 1 „ 

8. If the Space between Knot and Knot on the 
Log-Line, ſhould happen to be too great in Pro- 
portion to the Half. Minute- Glass, viz. greater than 


30 Feet; then the Diſtance. given by the Lag, will 


be too ſhort, and if that Space be too ſmall, then 
the Diſtance run (given by the Log) will be too 
great; therefore to find the true Diſtance run in 
either Caſe, having meaſured the Diſtance between 
Knot and Knot, we have the following Proportion, 
vix. ä N | | | 
As the true Diſtance go Feet, is to the meaſured, 
Diſtance, ſo are the Miles of Diſtance given, by the 
Log, to the true Diſtance in Miles that "he 8 | 

run. | wo 
Example 1. Suppoſe a Ship runs at the Rate of 6%, 
Knots in half a Minute, but meaſuring the Space be- 


* 


tween Knot and Knot, I find it to be 56 Feet; Re- 


quired the true Diſtance in Miles, 
Eg, 4 - Making 


hip has 


FT —_— 
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Making 1 it as 30 Feet, is to 56 Feet, ſo is 6.25 
Nite to 7 Knots, I find that the true Rate of ſling 

is 7 Miles in the Hour, 

Example 2. Suppoſe a Ship runs at the Rate of 6 + 
Knots in half a Minute, -bur meaſuring the Space be- 
* tween Knot and Knot, I find it to be only 44 Feet: 
Required the true Rate of ſailing. 

Making it as 30 Feet is to 44 Feet, ſo is 6.5 Knots, 
to 5.72 Knots; I find that the true Rate of ſatling is 
5.72 Miles in the Hour. 

9. Again, ſuppoſing the Diſtance leeren Knot and 
Knot on the Log-Line to be exactly 50 Feet, but that 
the Glaſs is not 30 Seconds; then if the Glaſs require 
longer Lime to run than 30 Seconds, the Diſtance 

ven will be too great, if eſtimated by allowing 1 
Nl for every Knot run, in the Time the Gloſs runs; 
and, on the contrary, if the Glaſs requires leſs Time 
to run than 30 Seconds, it will give the Diſtance , 
failed too ſmall, Conſequently, to find the true 
Diftance in either Caſe, we muſt meaſure the Time 
the Glaſs requires to run out (by the Method in the 
following Article) and then we ſhall have the follow- 
ing Proportion, viz. | 

As.the Number of Seconds the Glaſs runs, is to. 
Half a Minute, or 30 Seconds, fo is the Diſtance. 
given by the Log, to the true Diſtance. ö 

Example 1. Suppoſe a Ship runs at the Rate of 7 
Knots in the Time the Glaſs runs, but meaſuring the 
Glaſs, I find it runs 34 Rong MPEG the true 
Diſtance failed. | 

Making it as 34 Seconds, is to 30 Seconds; ſo is 

7.5, to 6.6 ; I find that the Ship fails at the Rate of 
6.6 Miles an Hour. 
Example 2. Suppoſe a Ship runs at the Rate of 
64 Knots, but meaſuring the Glaſs, I find it runs 
only 245 Seconds: Food the true 5981 of fail 
ing. | , 
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Making it as 25 Seconds, is to 30 Seconds, ft W 
Knots to 7.8 Knots, 1 find that the true Rate of ſail- 
ing 7.8 Miles an Hour. 
10. In order to know how many Seconds the 
Glaſs runs, you may try it by a Watch or Clock, 
that vibrates Seconds; but if neither of theſe be 
at Hand, then take a Line, and to the. one End 
faſtening a Plumbet, hang the other upon a Nail 
| 8 Pep, fo. as the Diſtance from the Peg to the 
enter of the Plumbet be 39 4 Inches: Then this 
ut into Motion will vibrate Seconds, i. e. every 
Time it paſſes the Perpendicular you are to count 
one Second; conſequently by obſerving the Num- 
ber of Vibrations that it makes during the Time the 
Glaſs is running, we know how GE Seconds the 
Glaſs runs. 


* 11. If there be an Error both i in the Log-Line and 


Half-Minute-Glaſs, viz. if the Diſtance between Knot 
and Knet on the Leg-Line, be either greater or leſs 


than 50 Feet, and the Glaſs runs either more or leſs 
than 30 Seconds, then the finding of che Ship's true 
Diſtance. may be ſomewhat more ee and 
admit of three Caſes, viz. | 
Caſe 1. If the Glaſs runs more than 30 Seconds, 
and the Diſtance between Knot and Knor be leſs 
than 50 Feet, then the Diſtance given by the Lag- 
Line, viz, by allowing 1 Mile for each Knot the 


Ship fails while the Glaſs is running, will always be 


greater than the true Diftancez fince either of 
theſe Errors give the Diſtance. too great. Conſe- 
quently to lind the true Rate of failing, in this Caſe, 
ve mutt fiſt find (by Art. 8.) the Diftance, on the 
Suppoſition that the Lag -· Line is only wrong, and 
Danes with. this (by fre. 9.) we ſhall find the true 

iſtanc 


ate of 6 Knots; but examining the Gleſs, 
\ runs 35 Seconds, and meaſuring the 4: Line, 


. 


4 2. 4 G4 ob 


nah Suppoſe a Ship 18 found to wh at bs | 


f ths Log-Line and umi kr 
vnd the Diſtance between Knot and Knot: to be * | 
40 Feet: Required the true Diſtance run. 

e By 2 g. we have the following nde 
$ 50 Feet :46 Het: : 6 Knats: 5. a Nor. 
Then y Art. g. As 35 Seconds: 30 Seconds: : 5.52 
Ants 1 4.73 Knots. Conſequently che reve Rat of 
—_ is 4-73 Miles an Hour. 
a 2. If the 6/5 be leis than 30 Seeands, a” 
ace between Knot and Anat be more than 50 


— then the Diſtance given by the Log, will a. 


ways be leſs than the true Diſtance, ſince eicher of 
{theſe Errors leſſen the true fd is Cond | * 
Example. Suppoſe à Ship is fo to run at t 
Rate of 7 Knots, but examining the Glaſs, I find it 
runs only 25 Seconds, and meaſuring the Space be- 
tween Knot and Knot on the Log-Line, J find it is 
54. Feet: Required che true Rate of ſailing. 
Fin, By Art. 9. Zh Arey 30 Seconds :; © + 
9 Knots: 8.4 Knots. Then by 4rt. 8. As 50 Feet: 
54 Feet : 8.4 Knots : 9.092 Knots. Conſequently 
the true Rate of failin is 9.072 Miles an Hour. 
Cafe 3. If the Glaſs runs more than 30 Seconds, 
and the Space between Knot and Knot be greater 
than 50 Feet, or if the Gloſs runs leſs: than 30 Se- 
conds, and the Space between Knot and Knot he leſs 
than -5o Feet; then ſince in either of theſe two — 
the Effects of the Errors are contrary, tis 
the Diſtance will ſometimes be too great, and 
times tuo little, according as the greater Quantity 
— as will be evident from the fol- 
wing Examples. 
| — I. Suppoſe a Ship is found to run at 
the Rate of 9 + Knots per Glaſs, but examining the 
Glaſs, it is found to = 36 Seconds, and by mea: 
ſuring te Space between Knot and Knot, it ig 
— to de 55 Feet: b che true Rate ad 


L 4 | Fi „ 
8 ; - * oY / 
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Firſt, By Art. 8. As 50 Feet: 58 Feet 1 1 9.8 
Knots : 11.02 Knots: Then by Art. 9. As 38 Se- 


«Fonds : 30 Seconds : : 11.02 Knots 8.7 Knots. Con- 


ſequently the Ship's true Rate of ſailing is 8:7 Miles 
an Hour. | wo een 


Example 2. Suppoſe a Ship runs at the Rate of 


6 Knots per Glaſs; but examining the Glaſs,” it is 
found to run only 20 Seconds, and by meaſuring the 
Log- Line, the Diſtance between Knot and Mot is 
found to be but 38 Feet: Required the true Rate of 
failing. - - 7 LI, hi 217 on” 
Firh, By Art. 8. As '50 Feet :-38: Feet: 1 6 
Knots :"4.56* Knots. Then by Art. g. x 
conds: 30 Seconds: : 4.56 Knots : 6.84 Knots: Con- 
ſequently the true Rate of failing is 6.84 Miles an 
Hour. N ite NN ef. 
But if in this Caſe it happens, that the Time the 
Glaſs takes to run, be to the Diſtance between Knot 
and Knot, as 3o, the Seconds in half a Minute, is 
to go, the true Diſtance between Knot and Niet; 
then *tis plain, that whatever Number of Seconds 
the Glaſs conſiſts of, and whatever Number of Feet 
is contained between Knot and Knot ; yet the Diſtance 
whe act ach Sar a ann 
. | 71 
12. Though the Method of meaſuring the Ship's 
Way by the Log-Line, deſcribed in the foregoing. 
Articles, be that which is now commonly made 
uſe of; yet it is ſubje& to ſeveral Errors, and 


- 


theſe pretty conſiderable. For firſt, the Half-Minute 


or Quarter-Minute- Glaſes (by which, and the Log, 
the Ship's Way. is determined) are ſeldom or never 
true, becauſe dry and, wet Weather have a great 
Influence on them; fo that at one Time they may 


run more, and at another Time fewer than 30 


Seconds, and *tis evident that. a ſmall Error in the 
Glaſs, will cauſe a ſenſible one in the Ship's Way. 
Again, the chief Property of the Log is to have 
"TW ü * 2 4 > wt 35. it 


As 20 Se- 


ä 


/ 
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it ſwim upright, - or perpendicular to the Horizon 
but this is too often wanting in Logs, becauſe few 


Seamen examine whether it is ſo or not, and general- 


ly take it upon Truſt, being ſatisfied, if it weigh a 
little more at the Stern than the Head; and from 


this there flows an Error in the Reckoning: For if 
the Log does not. ſwim upright, it will not hold 


Water, nor remain ſteady in the Place where it 


is heaved, ſince the leaſt Check of the Hand in 
veering the Line will make it come up ſeveral 
Feet; this repeated will make the Errors become 


 Fathoms, and perhaps Knots, which how inſignificant 


ſoever they appear, are Miles and Parts of Miles, 
and amount to a good deal in a long Voyage. 
Another Inconvenience attending the 'Log-Zine is, 
it's ſtretching and ſhrinking z for when a new Line 
is firſt uſed, let it be ever ſo well ſtretched upon 
the Deck, and meaſured as true as poſſible, yet after 
wetting it ſhrinks conſiderably; and conſequently to 
be the better aſſured of the Ship's Way by the Log- 
Line, we ought to meaſure and alter the Knots on it 
every Time before we uſe it; but this is ſeldom done 
oftener than once a Week, and ſometimes not above 
once or twice in a whole Voyage; alſo when the 
Line is meaſured to it's greateſt Degree of ſhrinking, 
it is generally left there; and when by much Uſe it 
comes to ſtretch again, it 1s ſeldom or never mended, 
though it will ſtretch beyond what it firſt ſhrunk: 
Theſe and many other Errors, too well known, at- 
tending that Method 2 338 the Ship's Way 
by the Log-Line, plainly anſwers for a great m 
Errors — Nin Reckonings. So E is — 
wiſhed, that either this Method was improved or 
mended, or that ſome other Method, leſs ſubject to 
Error, was found out. There was a Machine ſome 
Time ago invented by Mr. Henry de Saumarez, of the 
Iſland of Guernſey, for meaſuring OR 
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called the Marine Surveer ; which is indeed lefs fubjet = L 
do Error than the Log - Line, and was faund by — 80 
Experiments to anſwer the End much more exactly C 
than the Log-Linez a Deſcription of which may be N 
ſeen in hes Philoſophical Tranfa&ions of the Reyal 
Society, Vol. xxxui. for the Months of November and di 
December 1725; and alſo in thoſe for the Months 
of March aud N 1726; and for March and April * 
4729. | 0 
9843. Ic was ſaid at r. 21. $4. II that the Me- wh 
| ridian and Prime Vertical of any Place cuts the Ho- by 


rizen in 4 Points, at go Degrees Diſtance from 
one another, viz, the North, South, Eaſt, and Weſt ; 
that Part of the Meridian which extends itſelf from 
the Place to the North Point of the Horizar, is called 
the North Line; that which tends to the Sonth Point 
of the Horizon, is called the Sant Line; and that 
Part of the Prime Vertical which extends: towards the 
Right · hand of the Obſerver, when his Face is turned 
40 the North, is called the Eq Line; and laſtly, that 
Part of che Prime Vertical which tends towards the 
Left-hand. is called the V Line; the four Points 
in Which theſe Lines meet the Horizon, are . 
Cardinal Points. 

14. In order to determine the Courſe of the Windi, 
and to diſcover their various Alterations or Shift- 
ings s each Quadrant of the orizon intercepted be- 

tween the Meridian and Prime Yertital,, is uſually 
Aided into eight equal Parts, and conſequentiy the 
whole Hortzos into thirty-two ; and the Lines drawn 
from. the Place on which the Obſerver ſtandeth, to 
the Points of Divifion in his Horizon, "ave called 
Rumb Lines, the four principal of which are thoſe 
deſeribed in the precrding Article, each of them 
heving i it's. Name from the Cardinal Point in the Ho: 
9/208 towards which it tends; the reſt of the Numb 
Line have their Names compauuded of the principal 


Lanes 


1 > 


4 
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Lines on each Side of them, as in the following Fi- 
re; and over which ſocver of "theſe. Lines the 
Courſe of the Wind is directed, that Wind takes it's 
Name accordingly. 8 e 
15. The Inſtrument commonly uſed at Sea for 
directing the Ship's Way, is called the Mariner's 
Compaſs, which conſiſts of a Card and two Boxes, 
The Card is a Circle made to repreſent the Horizon, 
whoſe Circumference is quartered, and divided in- 
to Degrees, and alſo into thirty-two equal e 
by Lines drawn from the Center to the ſever: 
Points of Diviſion, called Points of the Compaſs. On 
the Back- ſide of the Card, and juſt below the South 
and North Line, is fixed a Steel Needle, with a Braſs 
Cupsla, or hollow Center in the Middle, which is 
laced upon the End of a fine, Pin, upon which the 
Card may eaſily turn about; the Need/7 is touched + 
with a Load-Stone, by which a certain Virtue is infuſ 
ed into it, that makes it (arid conſequently the South 
and North Line on the Card above it) hang. nearly 
in the Plane of the Meridian, by which Means the 
Seth and North Lines on the Card produced, would 
meet the Horizon in the South and North Points; 
and conſequently all the other Lines on the Card 
1 would meet the Horizon in the reſpeCtive 


oints. 


16. The Card is repreſcuted in the annexed 


Scheme, in which you may obſerve, that the ca- 

ital Letters N, S, E, W, denote the four Cardinal 
Points, viz. N the North, S the South, ' Sc. a 
the ſmall Letter 5 ſignifies the Word y; the Rumbs 


in the Middle between any two of the Cardinals; 


are expreſſed by the Letters denoting theſe Car- 
dinals, that which denotes the Point lying in the 
Meridian having the Precedence: Thus the- Numb 
in the Middle between the Notth and Eaſt is ex- 
preſſed N E, which is to be read AC 
Ps | 0 


— 


* 
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alſo 8 W denotes the South-Weſt Rumb, Sc. the 
other Rumbs are expreſſed according to their 


Situation with reſpect to theſe middle Rumba 
and the neareſt Cardinals, as is plain from the an- 
nexed Scheme. | n | 


17. The | 


+> 


27 the Log-Line and Compaſs: 197 2 


17. The Card is put into a round Box, made for 
t, having a Pin erected in the Middle, upon which 
the hollow Center of the Needle is fixed, ſo that the 
Card may lie horizontal, and eaſily vibrate accord- 
ing to the Motion of the Needle; the Box is covered 
over with a ſmooth Glaſs, and is hung ig a Braſs 
Hoop upon two cylindrical Pins, diametrically op- 
poſite to one another, and this Hoop is hung within 
another Braſs Circle, upon two Pins, at right Angles 
with the former. "Theſe two Circles and the Box 
are placed in another ſquare wooden Box, ſo that 
the innermoſt Bex, and conſequently the Card, 
may keep horizontal which Way ſoever the Ship 
heels. p r 
18. Since the Meridians do all meet at the Poles, 
and there form certain Angles with one another; 
and ſince if we move never fo little towards the 
Eaſt or Weſt, from one Place to another, we there- 
by change ,our Meridian, and in every Place the 
Eaſt and Weſt Line being perpendicular to the 
Meridian; it follows, that the Eaſt and Weſt Line 
in the. frſt Place will not coincide with- the, Zaft- 
and Weſt Line in the ſecond, but be inclined to it, 
at a certain. Angle; and conſequently all the other 
Rumb Lines at each Place, will be inclined to each, 


other, they always forming the fame Angles with 


the Meridian. Hence it follows that all Rumbs, 
except the four Cardinals, muſt be Curves or Heli- 
ſpherical Lines, always tending towards the Pole, 
and approaching it by infinite Gyrations or Turn- 
ings, but never falling into it. Thus let P be the 
Pole, EQ an Arch of the Equator, P E, P A, 
Sc. Meridians, and EFG HK L any Rumb; 
then becauſe the Angles PFE, PEG, Sc. are by 
the Nature of the Rumb Line equal, it is evident 
that it will form a curve Line on the Surface of the 
Globe, always approaching the Pole P, but never 

| 5 | falling 
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falling into it; for if 7 were poſſible for it to fall. 
inc che Pole, then it would fe low, chat the ſaine 


* 


oo ,.< 


Line could cut an infinite Number of other Lines at 
equal Angles in the ſame Point, which is abſurd. | 
19. Becauſe there are 32 Rumbs (or Points in the 
Compeſs) equally diſtant from one another, therefore 
the Angle contained between any two of them N 
cent, will be 115 15, vi2. r Part eee | 
ſo rhe Angle contained between the Meridian and the 
N E, will be 11“, 15“, and between the Meridian 


and the NNE will be 22, 30, nn 
as in the following Table. 
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pf Table of the ks which every Point of the Com: 
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1. Tuts Method of fling * the Earth 
to be a Plane, and the Meridians parallel to 
one another; and likewiſe the Patallels of Latitude 
at equal Diſtance from one another, as they really 
are upon the Globe. Though this Method be in it- 
ſelf evidently falſe, yet in a ſhort Run, and eſpecially 
near the Egualor, an Account of the, Sbip 8 Way may 
be kept by it tolerably well. 

2. The Angle formed by the Meridian and Rumb 
that a Ship fails upon, is called the Ship's Courſe: 
Thus if a Ship fails on the N N E Rumb, then her 
Courſe will be 225, 30'; and fo of others. 

3. The Diſtance between two Places lying on 
the ſame Parallel counted in Miles of the Equator, 
or the Diftance of one Place from the Meridian 


of another, counted as above, on the Parallel paſſ- 
ing over that Place, is called Meridional Diſtance; 
which in Pius Sailing gocs under the Naine of De- 


parturr. 7% 6 MN E 7 


4+ Let A 0 a certain Poitit's on the Farth's * 
Surface, A C it's Meridian, and A D the Patallel 


of Latitude paſſing through it; and ſuppoſe a 8 
eee e eB 


to ſail, fwm. A on the NN E Rumb, till ſne 


at B;; and through B draw the Meridian BD * 0 


* . 
withe: Length of AB, viz. how »farkhie® ! 


accorging 4< the Principles of Plans Sailing 
be pꝓatallci to C A) and the Parallel of 
B Ce 


Ship, Bag dailed upon. the NN E:RhumbJs1s/ fe) 
her Big: O or B D will: be her Differ aire N 
Latigides or Northing;” OB will e her Depatthreys 


or bs 


ſtings cancl tlie Angle . ol fee 
Aid * Hence 


1 
— 
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Hence it is that the Diftance ſailed, will always 
be greater either the Difference of Latitude, or 
D-partwre, it being the Hypothenuſe of a right-angled 

Triangle, whereot the other two are the Legs; except 
the Ship fails either on a Meridian, or a Parallel * 


f &D "| 
2 a 
be : 
A S& 
ALF : 
RG 09" 


Latitude ; for if the Skip ſails on a > Meridian then it 
is plain, that her Diſtance will be juſt equal to her 
Difference of Latitude, and ſhe will have no Departure; 
but if ſhe ſail on a Parallel, then her Diſtance will be 
the ſame with her Departure, and ſhe will have no 
Difference of Latitude. It is evident alſo from the 
pry nt that if the Cour/e be leſs than 4 Points, or 
Degrees, it's Complement, viz: the other Olligue 
„ will be greater than 45 Degrees, and fo the 
e of Latitude will be greater than the Depar- 
— but if the Courſe be greater than 4 Points, then 
the Difference of Latitude will be leſs than the Depar- 
ture; and, laſtly, 2 . juſt 2 Points, the 
Difference of Latitude will be equal to t 
5. . the Diſtance, Difference of Latitude, 


ind De form a ri led Tri ie, in 
þ. * e * | 


- rence o 


which the Oblique Angle 
the Courſe, and the other it's Complement zi therefore 
Raving any two of theſe given, we can (by $922. 2. 
Find ehe reſt; and hence er na hrs 
*. ieh are s follow: ©7146! 70Þ #0: ab id 


CASE 1. 


Courſe and Diftancs given, to bd 2 of Lati- 
tude and Departure. 


Example. 


ppoſe a Ship fails from dt Latitude of 30h 
5 Nog NNE 32 Miles. Required the Diffe- 

Latitude ayd 9 and the Latitude 
come to. 


The Geometrical Conſtruction of this Caſe, is 
the ſame as in Caſe 3. of Right- Angled Trigonometry,, 


, the fame Thin bring given in hott; and from 8 
we have the following Analogy for ** che De 
parrure, vix. | 


As Radius 2 = 10,00000 


x tor che Bilance A. © Ci 5 AS 2.50615 


to the Departure is. 


i 


* 


ſo is che Sine of the Courſe A 22, 30 9.58284 
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doch chan G07 * 8 *. enn 


We, ye 6 DW .,* 


fo-cheuQuipt has uad 5256 g Miles of Departure Eaſt- 


erly, or has got ſo far to the Eaſtward of her Meri- 


dian. Then for the Difference of Latitude, or North- 
ing, the Ship has made, we have, by Caſe 3. of Reli. 


angular Ti nen the following Analogy, viz. 


As Radius 22 „ 10.000 
is to the Diſtance Aro 5k 32 - - 150515 
ſo is the Co- ſine of Courſe A 22% 30 - 9.96562 
e hang: AB 29:57 147077 


ſo the Ship — differed her Latitude, or made of 


Northing 29.57 Minutes. 
And ſince her former Latitude was North, and her 
Difference of Latitude alſo North. Therefore, | 


To the Latitude failed from - 30 25 N. 
add the Difference of Latitude - oo , 29.57 N. 


and the Sum is the Lat. come to 30 » 54-57 N. 


By this Caſe is calculated the Table of Difference 
of Latitude and Departure, to every Degree, Point, 
and Quarter Point of the Compaſs; for the Diſtance 
from 1 to 100 Miles, at the End of this Section; the 
Uſe of 3 ſhall be there explained. 


ee 


\Cotrſerand Difference of Ladd gives, uf Dif- | 
tanco and Departure. 


FELY | 
ſe a Ship in the Latitude of 47 25 


Suppo 
North, fails NEIN 2 ram "ll ſhe come — | 
x 


4 FL „ . - * 
4 971, oF . 
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the Latitude of 46*, £5” North. Required the Diſ- 
tance and Departure made good upon t that Courſe. 


ot men Al 


Since both Latitudes are Northerly, anc the Oolrſe 
alſo.N ortherly. Therefore, 0 


From the Latitude come to 46*, wy N. 
ſubtract the Latitude failed from - "45 25 N. 


| - and there remains 0 00% 36 N. 
the Difference of Latitude, ae to 90 Mites. 


The Geometrical Conſtruction of this Caſe, is the 
ſame with chat of Caſe 1. of EO T . 


B DegE 
© 
N. 
— 
i 9 
Sid b XV 
. | 31 
Fa 
A. A» Oat 
and by it we have the following Analogy, for finding 
the Departure BD, vis. "+ D e711: 
As- Radius 5 „ WAHIKLI \'=71 r5id6000 


is to the Diff of Latitude a - gt = 1.95424 
ſo is the Tangent of Courſe A 39, 22 9.91404 
to the Departure BD - - -<. 73.84 1.86828 
ſo the Ship has got 73.84 Miles to the Eaſtward of 
her tormer Meridian. 
- 1 . Again, 


4 EINE N. Pls Gin . a 
i'\ 4 3113 B: 5111 For. 47107 2 5 0.3905 IG, i 31: 
. J 22 £ 1 10 N 4! 17 +) 75 ? 


A gain, f or the Diſtance A D, we ave by c 2. 
of Neue, Ti ae the erbe, nen 


| VIZ. » 319) + 
As Radius. -. 2..* of off , 10,0000& 
i to the Secant of 155 1 39% 5 0.11176 


ſo is the Difference o 6 eid AB — 1.95424 
to oe Piſacce AD - - - - s 2:06600 | 


51 
1 c AS E 3. 
Dirt of Latitude and Diſtance given, to na 
Courſe and 7 28 


* 
- 0 


Example. 


Suppoſe a Ship ſails from the Latitude of 560, 50 
North, on a Rumb between South and Weſt, 126 
Miles, and ſhe is then found by Qbſervation to be 
in the Latitude of 55%, 40, North; required the 
Courſe ſhe failed on, and ee N from, the 
Meridian. 72 * 

Since the Latitudes are both North, and the Ship 
ſailing towards the Equator ; therefore, 


From the Latitude failed from  - - . 56*, 50 N. 
ſubtract che obſerved L. (n u 5579/49 N. 


- 


00 as Bender . 10 
24 equal to 70 Miles, is the Difference of Latitude. 
04 MAbs 0282 bf A 211.4 e nns Tod er oh 
28 9808.1 a 48 IT Mit uh 
of tO ISIS 5:52 Q3 2Milfl 44.59 1080 280 qid adi of 
5 | Ribe i90710z} e 
8 
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This Caſe is conſtructed the ſame Way as Cafe 5. 
4 Reclangular 2 rem, and by it by 0 8 


Nan 
Ny N 


— 
232 


704 -8 


followin Proportion for gk the Angle of the 
Courſe * 18 


As the Diſtance failed DF - OP, 2.10037 
is to Radius - =- ©10.00000 
10 is the Diff. of Latitude FE 70 1.84510 
do the Co- ſine of the Courſe F 56˙, 15“ 9. 14473 
which, becauſe ſhe ſails between South and Weſt, 
'will be South 56®, 15 Weſt, or SW þ W, Ther 
for the Departure, we have by Caſe 3. of — 
Trigonometry, the e Proportion, 3 


As Radius ” ef > "4 To 10 00000 

is to the Diſtance ſailed DF 126 - 2.100 

ſo is the Sine of the Courſe F. 56*, 15” 9. rod 

to the Departure DE - - (104.8 - 2.02022 
conſequently ſhe has mode vos Miles of Departure 
Weſterly, | 


"He | l 
f CASH 


, 


- foll 


enen, e 


3 . 
: * * 6 I? s 


> v4 * N 5 / 
5705 = pry E A 8 E 4. 


Dient of Latitude and —_—— Sues: to fad 

Caſe and We, 3 

| | . Example. : 
Suppoſe a Ship ſails from the Latitude of 44% 30 

North, between South and Eaſt, *till ſhe has made 64 

Miles of Eafting, and is then found by Obſervation 


to be in the Latitude of 425, 56' North. Nenne 
the Courſe and Diſtance made good. 


Since the Latitudes are both North, and the Ship 
failing towards the Equator. Therefore, | 

From the Latitude failed from - 44*, 50 N. 

take the Ladicude comets _-. - 48, 56 N. 


and there remains - - - 01, 54 
| equal to 114 Niles, the Nader of Latitude or 
Southing. 


This Caſe ig conſtrued the ſame Way as Caſe 4. 


of Reftangular Trigonometry, and by it we have dh the 
( 
, 2 
2 fla 
n | Fi : 1 * 
7 — 4 % * * | _ zt 
r ö * 
| = 
O ＋ 8 
5 5 ' 41 O 
2 Eise N f N enn 8 
re STEIFTELITX 1 70 KL. W's UFOS MY 92s 159i 2 
East 74 NSA 
| OY 3 to find the Courſe K G L, viz. 
E N. M4 As 
n 


4 
. 


1686 1 
As che Diffs of Eattude G KTI 20 
is 16 Radius bas — ae 
ſo is the Departure KI.. - 64 1.80618 
to the Tangent of Courſe G - 29, 19 9.74928 
which becauſerthe Ship is failing between South and 
Eaſt, will be South 29% wy Eaſty/ or SS E x Eaſt 
nearly. 

Then for the Diſtance, we ſhall have by Caſe 2. 
of emmy, ey” Ti enn the 1 Analogy, 


As Radius - - 10.00000 
is to the Diff of Laticade G K 174 =, - 2.05699: 
ſo is the Secapt of ine Courſe 29% 19 10.0952 . 
to the Diſtande G L. 0.8 » 2.11042 
conſequently 1 71 th has failed on a SSE A Eaſt f 
Courſe 13018 fles. 
442 2 CS E 3.04074 2atwollo 1 
Diſtance and Departure given, to find Courſe and 1 n 
 Diſfwence of Latitude. 0) b\ en 2 | 
| eus A 01 2 1: 
Example UTI8G3II] S0+2t of ſ 
| aki ) 91G 903.03 te 
Suppoſe a Ship at Sea; ſails ſome" Latitude of U 
345, 24. North, between North and Weſt 124 Miles, N 
and is found to have made of adore. 86 Miles. : 
Required the Courſe ſteered, and the Difference of i9 
Latitude or Northing made good. 2 
S öl A 
CGONGO.OF | ' bat *A A 
Are. +81 44. nid 5nd on ei Is 
TT. -- 5 þ 8100 o $0 5nit-o0 541 i of ſo 
Soi WOK 08: 1185 18. 1 to Hi 9of(1 51 to 
vis 3301011 (.. bnk n bs 105 [s1Þ9 21 oi | WI 
2871 - So ; | This 


©». 
+ 
po 


0 


Gb dan 16g 


_ Caſe is conſtructed the ſamd Way M Caſe. 5. 


oakettangular — and by it we have the 


91908. 11 , IA ing 1 


sse ei ah - Dohvwo2) to 10 T odr or 
— 485 A vs.” 
* ien NA 


brs 411900 ny9weand fin . 
fs 122 0 5 —. 


ö In 
219 23 = F. a 1 4} 5 4366 i 
N Nö 


= 23} 


eo Ang yd ect [ir 
«Yaolenfe gniwolion s 


7 | NM TIL ** 


Feen 
. 
© 4 * 


2601981 FO 


98000 2 ' 


_Op0PO.S © CTY 267 ( 5:3. 03 at 
ny 5. r 01 2 _ » * 24 Gl 
8 Jr's. 8 5d 09 
2 Ades no Ca 27 eg i! rend le 

| 


; L 21) oo 


following Proparies for bang the Courſe ADB; 


D. | 
"IN WII My A d1 Ware Sr ers I $545 


As the Diſtance AD < £ 124 = 2.09342 
is to Radius = - --- - - -, - - 10.,00000 
ſo is the Departure AB 186 - - - 1.93450 
to the Sine of the Courſe D. 43˙, 54 9.84408 
ſo the Ship's Courſe is Vea ee ſeſt, or 
NW IN A Weſt nearly. · ²˙· 

e91:TVi 068 2th 115} 30. hben ern las. bor 01 21 DF 


Then far the Diſferenes af Latithe, we W 


Aas a „„ following 


alogy, viz. 


As Radius „ 
is to the Diſtance A-D-- - - - 2 2.09342 
ſo is the Co- ſine of the Courſe 43% 54 - 9.85766 
to the Diff. of Latitude BD 89.35 - 1.95108 
n iu equi to i Degree, and 29 Minutes 1 — 

cc 


{ 


1 1 
2 4 
> xe 
a REIT TT” : 


£70 Of: Plane Sailing. 85 
Hence to find the Latitude the Ship 4 in Aden 
Eatitudes ate North, an he Ship filing from cho 


Equator. | Therefore, 1 X ol 
7 i } 1e 


11 5 

1 fi 1 * 

To the Latitede Gilad from +=: = 345 24 N. 
anne een e EL 


T” — 


the Sum is *. . 45 5 57 N 
che Latitude the Ship is is in. 9 85 


CAS B. 6. 
Courſe and * to fo Diſtance ar 
ference F Latitude 
5 /Franple | 
Suppoſe a Sh at * in the Latitude of 247, 20” 


South, ſails S ES, *rill ſhe has made of Faſtin 96 
Miles. Required the Diſtance and De 0 La 


tuude made good on that Courſe, _ _ 


This Caſe is projected the ſame Way an Gy r, 
of + aa 7 n, and by Caſe 2. WE have 


* 
? F wy * * * ? Ly 
( 4 4 , 5 £ & j 
0 1 . . 
4 *1 | o 
** - , 


o 


— 
* 
. 


4 


ot $+. 


Sg 


E. Leo Funn 


77 


4. 44 10 


he ce following Propnion for fading che De, 
As 


— 


- 4 
4 * . 2 "0 
7 * 
1. 8 msn,. 


_— "TY 


A0 3 > 
Fd 175 „545 Y 
is to the Departure HM A 95 5 7 2 
O Ne le 10. 0 
to the Diſtance GM - A r- 172 33 23753 | 


Then for the Difference ef Latitude, we have by 
T "ok RetJangular Try, | _ OR 


As the Tangent of the Conte. 230 , 46 9. 82469 
is to the Departure HM 95 — 1.98227 
ſo is Radius = =, ©. 10,00000 
to the Difference of Laticyde GH 103 7 2.15738 
equal to 25, 24 nearly. Conſequently ſince the La- 
titude the Ship failed from was South, and * failing 
ſtill towards the South, 


To the Latitude failed from - 24% 30 8. 
add the Difference of Latitude 22 24 S, 


and the Sum = - = - =» - 26*, 54'S, 
is the Latitude ſhe is come 8 | 


6. When a Ship ſtems ſeveral Courſes i in 24 Howes! 
then the reducin ng all theſe into one, and thereby 
finding the Courle and Diſtance made good upon 
the whole, is commonly called the Reſolving of a 
Traverſe. ; 

7. At Sea they common beg) n each Day's Rec- 
koning from the Noon of t ay, and from that 
Time they fer down all ihe 22 Courſes and 
Diſtances ſtemmed by the Ship till Noon next Day; 
upon the Log-Board ; then from theſe ſeveral Courſes 
and Diftances had from the Compaſs and Log-Line, 
they compute the Difference of Latitude and De- 
parture for each Conrſe (by Caſe 1. of Plane Sailing) 
and theſe, togerher witk the Courſes and Diſtances, 
are fer down in a Table called e Traverſe Table, 
. of five Columns; in the firt of which 


22 

. 
r 
pains „ 


17 Of Plau SH .. 
dt placedi(the-Cogries and! Diftantes, in ite iwb 
next the Differences of Latitude belonging to theſe 


Coutſes, acebrding a8 they are North of South} End 


in tlie two laſt are placed the Departures r wy 
to theſe Courſes, according as they are Eaſt or 
Then they ſum up all the Northings and all the 


Southings; and taking the Difference of theſe, they 


know the Difference of Latitude made good by the 
Ship in the laſt 24. Hours, which will be North or 
South, according as the Sum of the Northings or 
Southings is greateſt; the ſame Way, by taking the 
Sum of all the Eaſtings, and likewiſe of all the 
Weſtings, and ſubtracting the ſeſſer of theſe from the 
greater, the Difference will be the Departure made 
good by the Ship laſt 24 Hours, which will be Eaſt 
or Weſt, according as the Sum of the Eaſtings is 
eater or leſs than the Sum of the Weſtings; then 
from the Difference of Latitude and Departure made 
good by the Ship laſt 24 Hours, found as FiR24 
they find the true Courſe and Diſtance made $900 
upon the whole (by Caſe 4. of Plane Sailing), 
as alſo the Courſe and Diſtance of the intended 
KG} ole er oth > in; 


Example. | 
; iihgat 2&A 


2 ; Suppoſe-a Ship at Sea, in the Latitude of 4$*124* 
North at Noon any Day, is bound to a Port in the 
Latitude of 435, 40 North, whoſe Departute ftom 
the Ship is 144 Miles Eaſt; conſequently the direct 
Courſe and Diſtance. of the Ship is 8 SE z Eaſt 315 
Miles; but by reaſon gf the ſhifting of the Winds 
ſhe is obliged to ſteer the following Courſes/\tilNots: 
nent Day, - via. S ES 56 Miles, 88 EI Miles, 
N WBW 48 Miles, S W Weſt zi Milt and 
SE 8 + Eaſt 74 Miles; teqùited the Courſe uud 


- 


Diſtance made goed the laſt 24 Houts, and the 


nu Bearing 


TR 
7 & 4 


— 22 


gebe ab Y 473 
Bearing and Diſtance of the Sbip from the intended 
Nat. o norgnotsd SI Jo eon H anon 
The Solution of this Traverſe depends entirelpon 
chen iſt and Ach Caſes of Plane Sailing; and firftrwe 
wk (by Lick 11) find the-Difference, of Lastade u 
Depurture for each Courſe. "Thus, am t voc Hr 
voch g To N od after bu 2gnrfittuo? 
vc vd ren. SES Diftance 56 Miles mood” 


IT CL 


106-ANGY 0 e 4 
10 enten! N Dep & Ine 28 es 
Xl Wilts e — - 0.00000 
4 yas Diſtance _- - 56. 155 8 1.74819 
Þ is the Sine of the Courſe 33*> 4 9,7447 

0 the | Departure 31, 1,492 


— 


— — 


—— — 
1 5 


1 


-—- 
. —— — — p — — _ a 
— . —Ü ] TR. — „ — A 
— - — 1 T — — F — * 
* — — 2 — — — — — — 


rr 


—— — 


"Wd"? 
by 


—_ 


CY 


Wy N "0's 1 For Difference of Latitude. "ef 9 i Wa : ' 
. I | . 5 


As Radius En RET ; 5 10,00000 
| js to the Diſtance, -- - 56 1.7489 


fois the r 45, 9.9198 
to the Diff. of Latitude 46.37 . — Wy 


19 3 Nin 


2. Courſe SSE and Diſtance 6 Miles, 
For Departure. 


- 
RE EIS 
- oy 


1 
ö 


As Radius - - "= "= 10.00000 
15:t0"the Diſtance» i- 5 618 
ſu s the Sine of the. Courſe. , El 9.5 
8 — Abs 20 
Hob. 90 A 2ſt a1 et quite acts 
Sie Red -" ForDillerence of Lata ns 5000 
but 5001 to Zniſdt A} 5&7 to not) 4d 29d ; 29fiM 
As Radius 11) or nevwenrlok ors i197} ©] 2 t60000d 3 
is dhe Diſtante 64 e068 
fois the Co- fine of the Courſe 22% 30 — 99655 
io che Difference of Latitude 59 1g: L 277190 
il bun 'tvolt 2 fi 00 Senn sie 


ano TH 3. Courſe 
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— 
. 1 
1 
: 
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'T 1 
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0 F 
1 
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3 3 Courle NW4W ind lter 48 Miles, | 
For Departure. 


or D * ty. * ; om 
Radius — 8855 | 

zs to the Diſtance, - 

Þo is the Sine of the Courſe 36, is" 

to the Departure,» 39.9 — 29955 


For Difference et Latinide Er e 


* . 
| 0 is the Co- ſine of che Courſe 36 1 9.7447 
to the Difference of Latitude 26.6 7 39 


4. Courſe S 5 W weſt and Diftance + 54 Miles. 
| | For Departure. ? 
1 % COIN Fe ack: - 19:90000 
is to the Diſtance - -- 54 '- 1.73239 
fo is the Sine of the Courſe - ro 52" 9.46262 
bo the Departure . 67 1.19501 


For Dies of Latitude. 
As Radius AUD— —— — — 
: is to the Diſtance. — - Mn 8 
ſo is the Co- ſine of the Courſe 265 62 e 52 


to che Difference of ane 51 6p * 21329 


5. Courſe SESS4 Eaſt and Diftance 70 Miles. 
11 10 Tee re e 909 3 

e 44 200 8 4 3 1 2413, 9 . * 
4 Dbflve t eee 
is to the Diſtan ge 71 16923 


ois che Sine of the Courſe - 39% 22” ''o, $0248 
NS Ocpartnre © + = - 46.94 - 1.67181 


For 


. . R A 


1 


m Www w' . 


fr 


e eue + 
Fee ! 1 * 5 3 A 


00 lids \FooDiffience of Latinade. GAR ins: 2; 
Radu N n 20 Lon 14: 200 8 
9 85 T e eee 


D * E 
RED . Gen . 2% 988824 | 


to the Difference. of Latitude 2710 — 1.75747 


"Now theſe {Everal Courſes, and Diltandes. tog oge- 


th rf ith the, Differences <1 Vert 
. from them, * 5 in th ir 


. ne in the Trewn le 4 Rand as | 


IS 0 


_ mY Tse), Tus, ON 


1 ee 


; Courſes. Diſtances. Dif. of Lat 


* 
r 
* 


8 38 Sg 56 TOOK 
A 88 
NW4W.- -*© 48 26.67 
184 W 5 Wet 54 e 
S £6835 RA 2 
] f 26.67 
: | N 
* * 2 Diff. of Lat. 187-91 


"Hence i 0 1s plain, fince the Sum of the Nonhitgs 
is 36. 67, and of the Southings 214.58, the Difference 
between thefe, viz. 187.91, will he the Southliug made 
good by the Ship the laſt 24 Hours; alſo the Sum 
of the Eaftings being 102.55, and of the Wetkings 
95.58; the — 46.97, wilk be the Eafting, or” 
ure, made good by the Ship's laft 24 Hur 
confequently to find the true Courſe and Diftavees = 
made good by the — it will bo by: 
Cale + an Aha | 91/174 1 2 


176 Of Plane Sailing: - 

As the Difference of Latitade - N - 2.27399 
i to Radius - s 10. 00000 
S is the Departure- -— - - - 46.97 - 1:67482 


5 to che Tangent of the Courſe - 14*, 0g. - a 2 | 


which is S Ea * Then far che 
it will be 


As Radius = $i, -. = - ,-, », =, 10.00000 
is ro the Difference of Latitude 187.91 = 2.27393 


fo is the Secant of the Courſe 14 » Oz' - 10.01319 
to the Diſtance - = - 193.7 3 


conſequently the Ship has made Good the 24 
Hours, on a 85 Er Eaſt Courle, 193.7 Mike 


and fince che Ship is ſling rowands the Eau 


therefore 


Fee the Laden failed from 438, 24 N. 
take the Diff. of Latitude made good - | 3, 08 8. 


_ . there remains — 48% 16 N. 
the Latitude the Ship is in | North. And becauſe, 


the Port the Ship is bound for lies in the Latitude 
of 43*, 40 North, and 3 South of the 


Ship, therefore 


From the Latitude Fo Ship is in - 


45, 16“ N 
take the Latitude ſhe is bound for — 42 — 


6 


3 

whole Eaſt- 
les, and- 
of Eaſt- 


ing the Ship has to make. . the 
ing the Ship had to make being 144 Mi 
_ſhe having already made 46.97 or 47 Miles 
ing; therefore the Departure or he ſtill 
has to make will be 97 Miles. Conſequenely to find 
the direct Courſe and Diſtance. between the Ship and 
the intended Port, it will be by Caſe 4. of Plane 


As 


OD ROOTS 7 SH XZ. 
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18 8 —— ro οο 


. 
* 
f 
: 
* 4 4 
= 
= w» OA 7TH; — — — 


04 ee 9e . 86 
e Tangent of che Cobrſe 45˙% N Tone 


—— | 1 I . ” x 
. 2 * N. 


r df arty voor RE Gi — 
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and | 
mar bar. FE 7 — 


A - of 
m * * — 2 . 
- " * - 
p77 rn 


As Radius 33 2 reoobbo: = 
is to. the Difference of Latitude - 96 = 1.98227 
ſo is the Secant of the Courſe - 43, 19“ 10.713293 
to the iſtange 136.38 2.13320 
whence the true Bearing and Diſtance of the intended 
Port is SE, 136.5 Miles. r 


8. In the following Table, computed by Caſe 1. 
of Plans Sailing, for the more ready working a Fra- 
verſe, you may obſerve, that in the Top Column of 
each Page are placed the Courſes, beginning at YD& 

ree, and proceedin through the ſeveral Deg Trees, © 

oints, and — — 45 Degrees, the Bot- 
tom Column beginning with 455, where the upper 
ends, and proceeding to go“, the Degrees if the 
upper and lower Columns being the Complements 
of one another. The two Side Columns in each Page 
contain the Diſtances, v. thoſe on the Leftihadd- 
contain the Diſtances from 1 to 50, and thoſe on the 
Right- hand Page contain the Hiſtances from i” 
130, Tbè other intermediate Columns contain Vifte 
ferencks of Latitude and Departures, anſwering täte 
Courſeaãn the Top, and Diſtances in the Side Cums: 
The Iſeloforhis wil be plain fror rfie-f act 
D 207 onottI07” got; 
De or — D_— = 

bas Je hn n % bids zh%⁰⁰⁰οο Bowub acht 


AA 4 ©5390 45 e z not eee 208 


A N : PIR aa 
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275 Of Plane Sailing. 
| | Example. £ 


| Suppoſe the Courſe to be S EBS 2 Faſt, and 
Diſtance 48 Miles; required the Difference of Lati- 
tude and Departure. 


Firſt, 1 look in the Top Column for 34 Points, 
(becauſe it is leſs than 4 Points, or 45 Degrees) 
.and in the Side Column on the Left-hand Page (be- 
cauſe the Diſtance is leſs than 30) for the Diſtance 
48; then below the 345 Points, and on the ſame 
Line with 48, I find 37.1 for the Difference. of La- 
titude, and 30.4 for the Departure, 


Example 2. 


| Sup ſe the Courſe NE YE, and the Diſtance 
76 Miles; required the Difference of Latitude and 
Departure. 

Firſt, I look in the Bottom Column for the 
Courſe, wiz. 5 Points (becauſe it exceeds 4 Points, 
or 45 Degrees) and in the Side Column on the 
Right-hand Page (becauſe the Diſtance exceeds 50) 
ſor the Diſtance 76; then above the Courſe, and 
cn the ſame Line with the Diſtance, I find 63.2 
for the Departure, and 42.2 for the Difference of 
Latitude, 

If the given Diſtance exceeds the Limits of the 
Table, i. e. be greater than 100, then that Diſtance 
mult be divided into two or more Parts, each of 
which muſt be leſs or equal to 100; then find, as in 
the preceding Examples, the Difference of Latitude 
and Departure for each Diſtance on the given 
Courſe, and the Sum of theſe Differences of Lati- 
tudes will. be the Difference of Latitude required; 

alſo the Sum of the * will be the vo 8 


| 3 
Example. 


by the Table, viz. by finding 


& Plane bat 27 
Example 3. bog. 


- Suppofe the Courſe SW4S, and Diſtance 146 
Miles ; required the Difference of Latitude and 
Departure. | 


Firſt, 1 divide the given Diſtance into two, viz. 
100 and 46; then the Differences of Latitude and 
Departure anſwering to theſe on a S WS Courſe, 
found in the Table, will be as follows, viz. 


Courſe. © Dif. Diff. of Lat. Depar: 
SW4S 100 | I + 
— 46 38:2 25.5 
— 146 121.3 81.1 


* 


The Sum of the Differences of Latitude, viz. 
121.3, is the Difference of Latitude required, and 
the Sum of the Departures, viz. 8 1. 1, is the Depar- 
ture required. 

After the ſame Manner may a Traverſe be wrought 
the Difference of 
Latitude and ure (from the Table) to each 
Courſe and Diſtance, and ſetting them down in 
their proper Columns in the Traverſe Table, and 
then working as in the foregoing Example of a Tra- 
verſe, 58 4 N 


Example. 


Suppoſe a Ship in the Latitude of 367, 43 North, 
fails on the following Courſes, viz. S E58 56 Miles, 
SS E 43 Miles, S9 W 64 Miles, and NEN 
40 Miles; required the Courſe and Diſtance made 
good upon the whole, and the Latitude the Ship is 
come into. ; 5 
N 2 Firſt, : 


\ 


* Firſ, I take from the Table the Difference of 


Latitude and Departure belanging to each Courſe 


and Diſtance, and theſe ſet down in their proper 
ol- 


Columns in the Traverſe Table; wilt ſtand as 


hawss!,;;:::. | 
Courſes. Diſtances. | Diff. of Lat. Departure. þ 
> 6 . ernennen 
+253! + N. 8. E. W. TT 
| | 1 — 1 nn ep 
8SE 88s — 46.6 94-1 7 
88E —43.— 397 | 16.535—— 
8 C - - byj——| 22.8— 125 
NEIN. 40 4343 [——| 22. 
1 | —— — — 
| 33-3 | 149-1 | 69.8 | 12.5 
| 33-3 | 12-5 
. 


Whence it is plain, that the Difference of Latitude 


made good is 115.8 Miles, and the Departure is 57.3 


Miles; then for the direct Courſe and Diſtance it will 
be, by Caſe 4. of Plaue Sailing, 


As the Difference of Latitude 11 5.8 - 2.06371 
is to Radius 10. 00000 


ſo is the Departue 95.3 - 1.75815 


to the Tangent of the Courſe - 267, 20” 9.69444 
which, becauſe the Ship is ſailing between South 
aud Eaſt, will be SSE + Eaſt nearly. Again, for 


the Diſtance it will be, 


et, i 3 fo of libo 
is to the Difference of Latitude 115.8 - 2.06471 


ſo is the Secant of the Courſe - 26*, 20' - 10.04758 


to the Diſtance - - - = 129.2 2.11129 
& » 1 , a F, * RY 


And. 


f 0 Plane Sailing. WET 


© | And fince the Ship is failing towards the Equa- 
£ tor, and, conſequently . diminiſhing her Latitude, 
f therefore, | 


From the Latitude ſailed from - - 36*, 47 N. 
ſubtract the Difference of Latitude - 1, 55' Si | 


—— — 


and there temains - - - «= 34, . 
the Latitude the Ship is come into. | - 


—— —— — 


——— — — SAD ————. 


| A Large and very Uſeful 
„ S 
9 7 2+ 0; 


Difference of LATITUDE: and 
DEPARTURE, in Minutes and 
"Tenth Parts, to every Ds EE and 

QuarTER-PoinT of the Comrass, 
for the exact working of a Traverſe. . 
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2 Deg. 3 Deg. , 4 Deg. Y 
- | Lat. [Dep. | Lat. . Lat, Dep. * 
O1. loo. o 01. o 01. ooo. o 11 
O2. loo. 1 02-0 O2. O loo. 1 2 
og. oſoo. 1 o3· o 03. o ſoo.a 3 
04-0100.1 04-0 04.0 [00.4 4 
05.0 [00,2 0 5. eee 3 
66.0 [0.2 o © 06.0 ſoo.4 6 
oy. oſoo.2 07.0 o/. o ſoo 5 
o8.0100.3 08.0 o8.0100.6 8 
cg.0100.3 09.0 09.0 [00.6 
10. 0 ſoo.a 19.0 10. o 100.7 
11. loo. 4 11. 11. O log. 8 
1a. oloo· 4 12.0 12,0100,8 
I e 13-0 I 3-0; Oo. 9 
14· ooo. 5 14-0 14-0 [or. o 
1 5. ooo. 1 5.0 15. oi. c 
16.0 00.6 16.0 16.0]01.1 
17. loo 17.0 17. 0 lol. 2 
18. o loo. 6 18. o 17. Be 
19.0 [00.7 19.0 13.9]o1.3 
20.0100.7 20.0 19.9014 | 19. 
21.0100,7 21.0 20.901.520. 
22. (oo. 8 22.0 21.901.521 
23. oſoo. 8 23.0 22.901.622. 
24. ooo. 24+0 23.90%. 723. 
25-0100.9 25.0 24.901.724. 
26. oo. 9 26.0 25.9 31.82 
27. oſoo. 9 27-0 26.9101.912 
28.001. 28.0 27.H102.0]2 
29-0|01.0 29-0 28.9102.0|2 
30.0f01.1 30.0 29. J Je. 2 
31.001. 1 31. 0 30. 9 [02.2 
12.001. 31.9 37-9} 02-2 
33-0]01.2 32.9 32.92. 
34.001. 2 33-9 A. e 
E. een 
36.001. 3 35˙9 35-9]<2+< 
37-0[01.3/ 36.9 36.9 02.6 
38.001. 3 37.9 37+-9102.7 
39-0]01.4 33.9 38.9 02.7 
41.0014 40.9 40.902. 9 
7142.00. 5 419 41.9]c2 9 
43.001.542. 42.9 42.9 03. o 
44 001,5 43-9 43-9103-1 
45.0ſor.6 44:92: [44-995 
45.001. 6 45-9 45-9]03-2 
47. oſo 1.6 46.9 46.9103 3 
48.0 [01.7 47.9 47-0103 4 
49.0101.7 48.9 48.9 03.4 
een. 222272222 
Dep. Lat. Dep. Dep. Lat. 
Altg Deg. 5s Deg. 87 Deg. 86 Deg 
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Lat. Dep. 
— 


22 


89.9 
— — 1 — 


2 Point. 


50˙9 
31.9 
$3+9 
$3'9 


$549 
56.9 
$79 
53.9 
$9-9]02-9 
60.9 
6. 9 
62.9 
63.9 
— 
65.9 
66.9 
67.9 
68.9 


70-9 
71•9 
72-9 
739 
74-9 
759 
769 
7749 
78.9 
19:9 
80.9 
$1.9 
82.9 
03-9 
— 42 
$5-9 
86.9 
$7.9 
83.9 


90.9 
91.9 
92.90% 
93-9 


. "94-9 

03-419549 
03-4{96.9 
03-41 97+9 
07-51 98.9 
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8 Deg. 1 Point. & 
Lat. Dep. | Lat | 1 
O1. oſoo. 101. o 11 
oa. ooo. 302. o 2 
03-0ſ00.4 | 04.0 31. 
04.0100.6 | 04.0 4 
04. 9 00.7 04.9 5 
— ſr — — 
901. 006.9 7 
0. 901. 107.9 8 
o8. 9 01. 208.9 9 
2 12 — 
10.901 .510.9 11 
11.901. 711.9 12 
12.9 [01.8 12.9 13 
13.9 [01.9138 14 
14.8 [02.1 14.8 15 
15.8 oa. 218.8 16 
16.8 [02.4 16.8 17 
17.8 [02.5 17.8 18 
18.8 oa. 6 18.8 19 
19.8102 8] 19.3 20 
20.8102.9 | 20.8 21 
21.8j03.1]21.8 22 
22.803. 222.7 23 
23.803. 323. 24 
— 8822 254 
25.7103-6|25.7 26 
26.7103.7 | 26.7 27 
27.7103-9]27-; 28 
28.7104.0] 28.7 29 
39-7194-31 39-7 31 
31.7 04. 431.6 32 
32-71c4.6] 32.6 33 
33-7194+-7 [33-6 34 
94-3134:7194:9] 34:6 35 
35-6]o5.0] 35.6 36 
36.6 [0 f. 1 36.60 37 
37-605. 313.605. 6 38 
38.65. 438.6 39 
En =P 
40.6 [05.7 | 40.6 41 
141 Gfog.8] 41.5 42 
42.6 [05.0 42.5 43 
43-61-6.11 43-5 44 
45+5[06.4] 45-5 46 
46.5 fob. 546.5 47 
47+5 [06.7] 47-5 43 
48.5106.8] 48.5 49 
49:61c6.1149-5 7:2} 49-5 i 
Lat. | Dep. Lar. Dep. * 
82 Deg. 71 Point. 81 Deg. I | 
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01. o 
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00.2 
00.4 
oo. 6 
0018 


lo1.0 


01.2 
01.4 
01.6 
01.8 
01. 9 


02.1 
02.3 
02. 5 
02.7 
02. 9 
03-1 
93.3 
03-6 
0J-7 
939 
04-1 
04-3 
04-5 
0447 
22 
og. 1 
05.3 
05.5 
05+7 
05.8 
06.0 
06.2 
06. 5 
06.6 


06.8 


07-0 
07.2 
97. 
07. 
07.8 


©8.0 


2 108.2 


08.4 


o8. 61 


o8. 8 


. 


og · 
09.2 
09.4 
99.5 
09.8 
Lat. 


IJ Points. 


MH ww tt 
\S g0V + | * . * 
EEE. 


|: 


I mn oo mw 


Cat, Dep. 
2 
00.4 
00.7 
9 100.9 
01.1 
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01.3 
01.6 
01.8 
2-0 


13 Dep [14 Deg. 
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G3 B we 
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A TIO n 
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$0.0 
$1.0 
52. o 


$3-0 
$3-9 
To 

$9 
578 
57˙9 
58.8 


cat. 


1 Point. 
Lat: [Dep 


10. 
10.1 
10.3 
10.5 
10.7 
10.9 
11.1 
11.3 


15.8 
16.0 
16.2 


16.4 


16.6 


$4.3116.8 


17.0 
17.2 


7.4 


17.6 
77˙U 


7-9 
18.1 


18.3 


Lat. 
49-9 
50.9 
51.8 
52.8 
51. 
54-8 
55.8 
$6.7 
$747 
22 


18.5 


18.7 
18.9 
19.1 
19.3 


19-51 976 


12 Deg. 


. 18.5 


Dep. 
10.6 
10. 8 
11.0 
11.2 
11.4 
11.6 
11.8 
12.1 
12.3 
12. 5 
12.7 
12.9 
13.1 
13.3 
— 3 
13.7 
13-9 
141 
14.3 
14.5 
14.8 
15.0 
15.2 
15.4 
15.6 


15.3 
Ro. 
16.2 
16.4 
16.6 
16.8 
17.0 
17. a2 
17.5 
2 
17.9 
18.1 
18.3 


13.7 
18.9 
19.7 
19.3 
19-5 


20.0 


40.2 


— ͤ— 

ebf Latitude and Departu 
sie Beg. 11 D 
— Tat. (Dev. 


Lat. 
49˙7 
50.7 
51.6 
52.6 
$3:6 


54-5 
$55 
56.5 
$7+5 
$35 
9-4 
0.4 
61.4 
62:4 
63:3 
94-3 
3 
68.2 
67.2 
58.2 
— 
70. 1 
71.1 
72.1 
73:3 
74-0 
75-0 
76.0 
77.0 
27-9 
78.9 
79-9 
35.9 
81.8 
$2.8 
$3.8 
$4.8 
$5.7 
86.7 
$7.7 
3775 
$9.6 
90.6 
91.6 
92.6 


13 Deg. 


— — — 


[= Lat. E 
11.5 49-5 


11.7 
11.9 
12.1 
12-4 
12.6 
12.8 
13.0 
13-3 
13:5 
I3+7 1 
13-9 60.2 
14-2 
14-4 
14 6 
14.8 
15.1165. o 
15.3166. 0 


1 . 
3 


- - 


5 fo 9 
— — — — 


8 
* 
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2 — — — . —— —— — — 
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A TABLE of Difference 


«| Lai, 
5170 
ng 
02.9 
03-9 


04.8 


05.8 
cs. 8 
07: 8 
os. 7 
29.7 
10.6 
116 
12.6 
13.5 
1.5 


1757 
16.4 
17.4] 
13.4 


16 Deg. 
— 1 


oo. 3 
oo. 5 


00,8} 02+ 


01.1 


01.4 


01.6 
01.9 


oa. 2 


OZ. ; 
C2. 


Lat. 


22.9 


24- 
25. 

208.8 
27.7 
28.7 


29.6 
30.6 
31.6 


32.5 


34-4 
3544 
36.3 
37-3 
33.2 


39-2 
4C+-2 


41.1 
42 1 


44.0 


43-© 


Lai 


44-9 
46. 


47.8 


17 Deg. 


Dep. 


07.0 


273-9 97.3 


07.6 
07-9 
08.2 
os. 5 
08.82 


891 

09.3 
09.6 
99.9 
10. 2 


70-5 
10.8 
11.1 


11.4 


11.7 


12.0 


12.3 
12 6 


12.9] 


13.1 


13-4 


137 


$5-9] 14.0 


14-3 


14.6 


Dep. Lat, 5. Tat. 
7 = 3 Deg. 


— 
nn 


20,0 88. 
20,9106. 4 
21.9107. 1 
22. 07-4 


22.$107.7 


Lug! 


. 


' of Latitude and Departure. * 


191 
is Deg. 16 Deg. 17 Deg. 18 Deg.| & 
— — — — — — = 
I oe — — 2 bag 
49-3 [13-2 49-0 14˙0 48.8 114-9148.5|15.8] 51 
50-2 [13-5 4949 | 14-3 49-7 [15-2[49-4[16.2} 52 
3F]51-2113-7|50.9 [14.6 50.7 [15.5] 30.4|[16.4] 53 
$2.2 114-0|51.9 | 1449 51.6|r5.:8{51.3[16.7] 54 
$3+1114-2\52-9|15.2 582.616.152.317. 55 
$4-1 114-5] 53-31 5-4 $3-6 116-4} 53-3117-3] 56 
$$+1 [14-5] $4-8| 15.7 54˙5016.7 54-2 [17.6] 57 
56.0 [15-0] 55.7| 16.0 $5+5117-0] 55-2117.9] 58 
$7.0 15.31 56.7] 16.3 56.517.256. 118.2 59 
2 16-5 [57-8 [17:4 | $7-3[17-5[ 57:2 [18.5] bo 
5$.9|15-8] 58.6] 16.8 $8-4117.8] 53.0118.8] 61 
$9+9 [16.1] 59.6] 17.1 59.3018. 59.0119.2] 62 
60.8 [16.3] 60.5] 17.4 60. 218.459.919. f 63 
61.8 16. 61.5 17.6 61.2 18.7 9 19. 1 64 
8.862.816.8062 512.9 62.2119.0161.8]20.1] 6 
0163-7 117-116;.4] 18.2 63-1119-3{62.8]20.4] 66 
64-7 [17-4] 64.4] 18.5 164-1119-6|63.7 [20.7] 67 
577 17.66 65.4] 18.7 65.0 19. 9] 64-7 21.0] 68 
66.6 17.9 66.3] 19.0 66.0 20. 2165.62 1.5 69 
657.618.167. 319.3 66.90. 566.6 K 1.6 20 
68.6 18.3 68.2 19.6 67.9120.$] 67-5 [21.9f 71 
69. 518.669.2198 68.8 [21.0 68.5 [22.2] 72 
70. 518.970. 21 20.1 69-$[21-3]69.4 [22:6] 75 
Tle5|I9.-1] 71.1 | 20.4 70-$1]a1.6]70.4[220] 74 
73-4 119-7] 73.0] 20.9 72.7 2-2J72.3 23. J 76 
74+4 119-9] 74-0 21-2 73-6122-5] 73.2 [23.9 77 
75-3 [20-2| 75.0] 21, 74-6 4 74.2124-1] 78 
76.3 20,475,921. 75.5 3-178˙1 4. 79 
77-3 122-7} 76-9] 22-0 76.6 23-4176. 1 124.7] 80 
78.241.077. 22.1 77-5[23-7] 77-0125.0] 81 
79-2 41.278.822. 6 78.424.078. 0 18.1 82 
80.2 41.579.822. 9 79-4124+-3] 78.9 25.6 83 
$1.1 21.7 80.8 27-1 $ 80.3 24 79.0 26.0 84 
$2:1 [22.0[$1.7] 23-4 24-7 [81.3124-5}80.8[26.3] $5 
$3.1 122.3]$2.7| 23-7 82.2 25.1 F778 6.6 86 
84.0 22.6083. 6 24-0, 83.2254] 82.7 26.9 87 
85.0 a2. 884.6 24.2 84-1[25-71$3:7 [27.2] 88 
86.0 ff. [85.6245 85.16.01 $4.6 [27.5] 89 
SEL. 5 24.8 86.126.386 27.80 90 
87.9 23-5 $7.5] 25-1 $7.0125.6 86.5 [28.1091 
88.9 [23-$ 188.4] 25.3 88.0 26.987. 5 28.4 92 
89.8 [24.1 89.4] 25.6 > [88,g127-21838.4 [28.7] 93 
9c. 8 a4. 100. 426.9 89.0 [27.5] 39-4 [29.0] 94 
91.8124.6 [91.3] 26.2 90.8 [27.3] 90-3 [29.3] 95] 
92.71:4.3 92.3| 26.4 91.88.1191. [29.7] 96 
93-7 [25.1 [93-2| 26.7 92.8123.4192.3 3c ol 97 
.$494-7 [25-4 [94+2 | 27-0 93+7 128 6193.2 [40.3] 98 
95.6 25», 95-2 274 94+7 28.9 94-2 30.8 99 
[96.6 2 5.0 (06.1 27.6 9629.219610. 0100 
„Dep. Lat. = Lat. Dep. Lat. Dep. Lat, * 
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59. 
60. 5 
65/615 
6002.4 


737 
74-7 
74:6 
76.6 
77*5 


$1 
82 
33 
84.294 
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A 771 
—— 


o.8 


21.2 


118 


254 
25.7 
6.0 
26.4 
26.7 


78.5127.0 


27, 3 


27:7] 


. o 


14 — —— 
47-6 


21 Deg . 


boy: 
18.3 
12.6 
19-0 


2 2g 


69-5 29.1 


; 74.3 7 9.6 


4. 


Let. L 


7 — * 


7 •3 9.10 
48.2 19.4 
4919.9 
50 120. 


$7*5H 3-2 
58.4 23-6 
$9+3 [44-0 


61.2 £4+7 
62.1 151 
63.0 A 
64.0 25. 

64.9 26.2 
65-31:6.6 
| +7 127-0 
07.7 27+3 
68.6 27.7 


79. 5 Z8. 5 
71-4 E 8. A 
723-3 9-2 


4 


47-2h19-5 
48.049.9 
49-0} 0.3 
49-9 130-7 
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51.77. 
52.7 1.8 
53.6 422 •1 
54-522. 6 
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56.333 
32˙313˙7 
58.2 4.1 
9-1 24+$ 
22 
61.0 4 5 

61.95. 


62.9 4 6.0 | 


63.7 7 6. 
pe 
65.6127.2 
8.5 7.6 
67-4187-9 
68.4 8.3 
69.3 128.7 
70. 2 
71.1129. 
723-1129. 
73-0430-2 
73:932:6 
74-830 
75-$132-4 
7 31.8 
77.632. 1 
78.6 — 
79-4133-9 


27- 
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„ A e e Difference 
S|23 Deg: 2. Deg 425 Deg: 1 Bez. Y 
| Lt Dep. t. Dep: Lat: Dep. | Dep | 
_ 1100» = 65.9 17 88.9 20.4 27 
201. Jod. S [en. S o, ei $440.38}! "Sf 
3102.$[o1.2 £37 91.202. 261.3 . 4 
403. Ji. 6 b;. 661.603. 61.7 01,7 "4b: 
Ei en nd PR et] pnlY ty Fr Fe — 1K 
605.5 2.3 j05-5102.4 985 da 5 O5. 4p. og A. 2 764 
26.4%. 7 $06.4 192.5 [o. 34%. 0 . 3p. 3g N- 271 
8107.41©3-1 l. 3% ;. 107.2 03-4 07:203 07.2103+5107,1103:6]+ $4 - 
9198. 3103-5 [08.2 103-7 ]o8.2[03.81,08. 1103:$[08. 103 9 08;0fog;r| : 91 
EEE EEE Eee 
1110. 104. 3 f10.cj04.5110.0j04.6}09,9 4. 7 og. 9048 log. S5. 11 
12|11.0104-7 H. oog 9 10. 905. 1 10. 8 05. 110.805. 30. 2 12 
13]12.0j05,7f11-9f05.3011-8t05.5011,7105.6[11.7105.7[11-6J05.9] 13 
14012. 905. 5 12. 8 [ob. 712.205.912. 705.9 12,605. 12.5J06.4] 74 
1512.8 56.9 13.7 06. 173.6 06.3 13.6 06.4 r3-3106:6 13-9 06:8 1; | 
1674.7 08.2 [14.606.5| 14.5 [06.3] 14-5 [06.8] 14.405770 14.307.316 
1715.6 06.6 1 f. 56 915.40. 15.4[07-3] 15.3h07,4[15.1 67-7] 17] 
| 1816.6 0.0 16 4 jc 3116.3 %. 6 16.307. 716.2 07. 08.2 18 
1912.5 7.4 [17.4 Z. 7 [12.208 of 17,2[08.1] 17.1 08.3 08.6 19] 
20113.4107.8 [18.3 8.1 18.7 08.478.108. 58. ol 08.8 22 2 
2119.38. 219.2 P. 519.0 08.919. 009. 0 18,9] 09.2 5627 
22.0. 2 [08.6 20. 108.9 19.9 0g. 319.909.419. 80g. 9 to. o 22 
23021. 2 09. 0 [21.0 pg. 20.8 [Y. 720. Sog. 8 20. 10.1 10.40 23 
- 24[22+1J09-4 [21-9 P9821. 710. 141.0. 31.6 10. 5 10.9 24 
EE eee EE 
260239 70.2 23.710.623 6[11.c|23,5111-1[23,4/11.4 we 26 
27124.8[10.5124-7{11,0]24.5111.4 24.4 11.5243 11-8 12.247 
2*\25.8110.9125.6111.4125.4111,8[25.3[12.0f2 5:2] 12.3 12. , 23} 
2926.7 1.326. 511.826.3012, 3 [26.2 12-4 26-1112.7 13429 
3922.61. 2 [27.413.227 29 E. Arz 270013 8 2 | 
3128.5 12. 1J28.212.6 28.1 13.1 28.0 13-3} 27-911 3-6 4,1 44 
3229.5 12.5292 [130029 0[13.5f28.9113-7|28.3|140 572 
| 33]32-4[12-9430-1 [13-41 29.9]13.9f29.8 [141 4 14-4 1-33] 
> 34137-3113-3131-1113.8{ 30.8 14.4] 39-2414+5f 30-6] 14-9 34 | 
393221137 122-01142137 7Þ14:8h37 Shrgofar:gf15'3 2 
36|[33-1014.1[32.9414.6 32 6 I;.2[ 32.9 124 324/15. 36 
37134+1114-6133-5[15-of 33+-5[15-6[ 33-4] 5:$f 33.2þ16:2 37 || 
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the Parallel a the ſailed _ 


— lis: 5 Fr 


By Cor. 3+ A. I. of this gate, it t vil be 
As che Mm. of Dt. of Long. 188. e 
I 


is to the Diſtance ſailed 624 5 8585 

© is Radius - "= "- 2 T0,00000 
to the Co-Sine of the L - 40 211 - 9: 4364 
conſequeh alle 


dy the Latitude ror the Ship, of 
the ſailed upon, was 569, 27. s 


From whit has been ſaid, may be {blved the [2 


| wang! Problems. 
| 
; © EIT 5B; R 0 B 1. 

Su two Ships in the Latitude of 46 „395 
* 5 2 a fs, 
5 North ao ies, and conſequently are 3 N 
M 2 Ws North reid wer Dine 


8 on hat Paral 
By Gor: 5. "44.4, of this Sion, it will be 


As the Ce. ne of = 46. 93 - 9.83748 
3 2. is to the Co-line of 1 1 '- » 90105 
; C: RY — ä6à4—ůlͤ IEEE — — 2.887 

01. 4  '2,77982 
pa when ee 


the r i 
of 60, 4 2 . 


213 Of Harulla Sui 


P ROB. 2: 

Suppoſe two Ships in the Latitude of 45*, 48 
North, diſtant 846 mes, faik directi) N FI 

Diſtance between them'is 624 Miles?'3 


{; Ty e 85 
Latitude come to, and che e Bilance 1 ROM wy 


By Cor: 5. Art. 1. of this deni, it will be 

anz gift lo 1, £ v3 ye 
As their fil bans: —_ 846 — 2.92737 
is to their ſecond Piſtance G D 8 
Þ is th Co-line of — - 459486141501 $184334 


to IS Hine - * N 5 04 . 51:i6957 40 15 
| | Din Gag, 2936 

ide 

* 1 535% of 

F rom Fg Cc come to 2 2 ** 2 500 84 


ſubtract th the 5 Latigude. failed OP a 1d — 
and there remains Pt 12, „ 10 


equal to 796 Miles, the Bilkrchee of Latitude or 


Fey + ſailed, _ | 
-* 04 70 250111. L 5ci2 nt 2105 on Noggue 
{| be h in ſol my arr, 
3. | 
we pps [ob Kate be 9888 13 
not ſo,-but' ba Sorority = = 
meter of the Equator about 34 Mie®Þb 
the Axis; which makes the * 5005 of a De 
the Meridian, near the Pol uta · Mile & * 
than the Length of a Degree near wort, a 
che Rai of the Pareltels, Inſtead, . 
Cirele, will be Ordinate to the d a 
0 Ellipfe. Confequently the true „ of 4 Deg 
on any Parallel will fomewhat Sn ni it's 
on the Suppoſition ef che- Farthꝰs et 
but this Difference is ſo ſmall, that in alle 
- Caſes it * ſafely be 1 0 | 


\ V 


e 


.d ay 


JV AY ow 


0! 
the 


” 


13 * 'T —— * — — —_— — 


oy 
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1 vin Racy 433 bn WO, or to builgnoct 


Wes 4“ 29 RL U. 10.1 bas E ot og. 10 209348 


SECT. IK 


% * * — "x 
* 82 ger] a Nr 12 1 On 8.1 * oO! Ar % 


e Ad, Latitude Selhng, + 


1. Ht N two Places lie both on the, fame: 


#& 3 


IVE Parallel, we ſhewed, in the laſt, Section, 


how from the Difference of Longitude given, to 


find the Miles of Eaſting or Weſting between them, 
contra; but when two Places lie not on the 


ſame Parallel, then their Difference of 9 
eſting 


cannot be reduced to Miles of Eaſting or 
on the Parallel of either Place; for if counted on the 
Parallel of that Place that has the greateſt Latitude, 
it would be too ſmall; and if on the Parallel of that 
Place having the leaſt Latitude, it would be too 
great. Hence the common Way of reducing the 
Difference of Longitude between two Places, lying 
on different Parallels, to Miles of Eaſting or Weſt- 
ing, & contra, is by counting it on the middle Pa- 
rallel between the Places, which is found by adding 
the Latitudes of the two Places together, and taking 
Half che Sum, which will be the Latitude of the 
middle. Parallel required. And hence ariſes the So- 


Jatlon of the following Caſes. 


. 


; 7 T fl | 
1 * * a | | 
4408.7 — an * e 8 E. 1. 1 f 34 * 
BY : * "_- 7 * o © 
— . — — — * 5 . . 4 


0000. OT «+ 


- © — 


e Latitudes of Ywo Places, and their Difference. 


Arn Ned. he 608 Conf ee 
2. | oe LW 42 of 


„ 


2828 $ i % 
1 * 
* i» "= * & 7 bT> a 4 ” . 7 . a F 
— a PIR " A b «4 1 as * 457 x © © * «y 1 
g £ . JF «+ Lg * * N .. - 0 — 45 - * 
9 = * F 


-Reqired the direct Courſe and Diſtance” between 


the Liard, in the Latitude of 50*, o North, and 


P 3 | Longi- 


7 
N j 
W 
414 
N 4 
| 
1 
i 
| 1 
1 
1 
A 
> 


| 
. 
* 


ey — 
2 —— ⁰ 0 ——— 


K ĩ — —̃ —U— 22 ——ů noo —— 
* 
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* 
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214 Mills Lein Sailing, 
Longitude of 50*, 14 W. and 8. Vincent in the La- 
titude of 17%, 10 N. and Longitude of 24*, 20 W. 


_ Firſt, To the Latitude of the Lizard - 50®, oof N. 
add the Latitude af St, Fincent -. 15117, 10 N. 


— 


— "Pp 


The Sum is 4 - 67%. 10 | 
Half the Sum, or Latitude of f | . 
the middle Parallel - - - 1 5 ET 35 L 


Alſo the Difference of Latitude is 
equal to 1970 Miles of Southing. Again, 

From the Longitude of &. Vincent 20*, 20 W. 
take the Logical of the Fas - 2 „ | 


— 
L 


there remains | 2 , 06 10 


325 50 


equal to 1146 Min. of Diff. of Long. Welt 


Then for the Miles of Weſting, or Departure, ivwil 
be, by Caſe 1. of rn . 


As Reales 65 - * Aare 4 10. o 
is to the Co- ſine of the F | 
middle Parallel 1 33 as 7. P9294 
ſo is Min. Diff, of Long. 1146 — 3.08918 
to the Miles of Weſting 9547 2. 97987 


— for the Courſe it "al be, by Gol 4 * Plane 
zling, | 


As the Diff. of Lat. 1970 9s 249607 
is to Radius - - - - - - - - - 10.00000 


ſo is the Departure - 9547 > [+91997 
to the Tang. of the Courſe 25* ar yy 

which, becauſe it is between South and eſt, "I" 
be SS WZ Wet nearly. 


For the Diſtance it will be, by the ſame Caſe, 
As Radius r et», oo 


is to the Dif. of Lat. -. 190 £ - = HY 
Oo a 


5 


* * 
* - 
N 2 ” 7 
> q— 0 : * 4 * 
* * 1 * wn (DIS; w N % <a> 
\ 5 x 2 742 2 * ws 1 — 


% 


. 


„ ARE ABC 


Korg to S.. Vince, 15 SS WI W. 2189 Miles, 


c ASE g. | 

be Latitude, Courſe, and Diſtance ſailed, 
to Ind the ether Lain and a if . 
| Example. 


: Suppoſe a Ship in the Latitude of 50*, oo North, 
ſails South 50*, 06” Weſt 150 Miles; required the 
Latitude Sy Ship has come to, and how much ſhe 


has differed her Longitude, 


© Firſt, For the Difference of Latitude it vill be, 
by Caſe i. A. Plane Sab, | 


As Radius GE. ep os ep te 


is to the Diſtance +. .- - 150 - - 2.17609 
ſo is the Co-ſine of the Courſe g, 06, 9.80716 
to the Diff. of Latitude 96.22 - 1.98325 


equal to 15, 36: And ſince the Ship is falling ta- 


. wards the Equator, therefore, 


From the Latitude ſhe was in 5 530, o N. 


take the Difference of Latitude - — 1, 368. 
* = N * , 
: ac tees remains = - - - 46, 24 N. 


the Latitude ſhe has come to North. 2 
the Latitude of the middle Parallel will be 49%, 


8 
2 for Departure or Weſting it vill be, * the 
Tae . 4 , g As 

. * Mt 2 MN 


Middle Latitude Sing | 215 


ſo-is the Secant of the Courſe 5 55 610, 045% 
to the Diſtanſe 3.34026 
whenee the direct Courſe Kay Piſtan ce 7B 4 Li- 


9 rm, 


"- 24,” . OY; ah — — 


1 


216 222 Latinude Sailing 


As Radius J © =>, 10 AN 2% 397 — 40 80 


is to the Diſtance 130 49609 
ſo is the Sine of the Courſe 5055 Vs zo 88489 
to the Depatture 11% 206698 


and for the Difference of Longitude it will be, by 


Caſe 2. of Plane Sailing, 


ka * e *. x R Wt % — 

As the Co- ſine of the middle Paralle 49˙ 12" 9.81319 
is to Radius - - - - - 10. ooo 
ſo is the Departure - -- '-""- 115.1 - 2.06098 


io the min. Diff. of Longitude 176.1. 2.24579 
equal to 25, 56', which is the Difference of Longi- 
tude the Ship has made NM ; OR 


12900 TIE. * 


CAS Fg oo ih erg. 


* Courſe and Differencs of Latitude given, "to 1 the 
Jn ſailed, and ROY of . 


a — TH S@ 05 1 2 
N J " £ UW - 


4 3 | © Example. I9 | 3 0 ; 


Suppoſe a | Ship i in the Latitude of 53*, 27 North, 
fails SE 5S, till by Obſetvation ſhe 1s found to be 


in the Latitude of 51*, 12',. and conſequently. has 
differed her Latitude 2, 22, or 142 Miles; re- 


quired the Diſtance r ot: the ere 4 


Longitude. - 


First, For the Departure i will be, by Caſe 2. of 
Plane Dm Who Ra 


ey 


'As Rada . iti 55 to duo | 


is to the Diff. of Latitude - 142 - = , 2.15229 
ſo is the Tang. of Courſe - 33 45 - 9.82489 
to the Departure 94.88 1 977¹8 


| And | and the Diſtance it ail be, by the ſame Caſe, 
Al 


—_— — x —_ 


As Radua s — 10. oο 
is tö the Diff. of Latitude 142 2.15229 
ſo is n W 3 33% 45” 10.080136 
to the Diſtance | 77068: — 2.23244 


Then, Ance the Latitude ſailed from was 53% 24 
North, and the Latitade.:come;to: 55.29, 12 North, 
therefore the middle Parallel will be 30, 2 And | 
conſequently for the-Difference of Longitudey ir will: 
eee. Nai n 0% 20 9c < 503 2; ot 

7 of aa = $07 33 
As the Co-ſine of the mid. Parallel 525 » 23 9.78560 
is to the Departure '- 5-1 94.68 1.97718 
ſo is Radi 10. 00 
to min. of Diff. n 158.8 2.9188. 
equal to 2 3 8 the DR of Longitude: 
Eaſterly;' - - a - 6 Ee: 

1845 - p Nes 90 LY 8.4 bo Fells G a. 


31 ngo * 2 8 ASE + * 8 a g Ne. 
Difference of Latitude and Diſtance ſailed given, 10 
fell the C * 55 gn of n 
| NN Tea dea 


Suppoſe a Ship in the Latitude of 43*, 26 North, 
fails between the South and Eaſt 246 Miles, and then 


is found by Obſervation to be in the. Latitude of 


4t*, 06' North; required the l Toe 
Pifference of Longitude.” 4 in 


Firſt, For the CON it will be, ens of Plat 
Sailing, 70 7 


® + / - 


As the Diſtance © 22 IF; 5 abi 
js to Radius 5 » 2 y. 2 10.00000 
„ N 


J 1 Oh \ i. , 
Y = 5 2 a 1 11 
1 I 3 . 
1 SIS bo 
, = «it 4 A 9 8 F b 4 
K | , © 1 2 


218 Middle Latitude Sailing. 
fo is the Diff. of Latitude 140 43444613 
to the Co- ſine of the Courſe 387, 19909. $519 | 
which, becauſe the Ship fails bervren.-3 — upd 
aft, will de South 55*, 49'Eaft, or SE, 5E — 


* 


Then for Pogarture i will bs by the cas Gag, 
RIM. =; of nie ar wile 10.00000 


Eat), For the Difference pf nde i will 

be, by "Caſe 2. of Parallel Sailing, . : 
Ant Co- ſine of the mid. Pn 42 16“ py 86924 
is to the Departure. '- » 202,3 > 2-305g8 
fo is Radius - - + - - - '- - = 1000000 
to min. of Diff. of Longitude 273-3 — 2.43674. 
tral 5 4* 33“ the Difference of Longitude 
erty. \ 


CASE 35 


Courſe and 3 given, to find Difference of _ 
titude, 3 7 la and Diſtance ſailed. .. 


Example, 


ropes a 20 in the Latitude of 48 5 230 Noah. 
ſails ſhe has made of Weſting 123 Miles; 
required the Latitude come to, the Diff erence o 
Longitude, and the Diſtance failed. | 


Firft, For the Diſtance it will A Ws 6. * 
Thane se . 


* 


8 


Made Latitude dex 219 


ix tothe Departure 123 
ſo is Radius 
to the nee - > <a = 221 4 


| As. che Sine of the Courſe 133% 4 + 9.74% 


. 10.00099 
2. 345 17 


And for the Difference of Laticade it will bo, by the 


ſame Caſe, 

As the Tang, of con 3 a 
is to the Departure * 0 11 9 2. 98g 
n ene 
en n „ 2.26802 


. to 3 od ; and fince the Ship i is cling towards 
the Equator, the Latitude come to will be 45*, 19 
North * conſequently the middle Parallel vill be 
40˙5* oh 


Then to find the Difference of Longitude it wil be, 
by Caſe 2. of Parallel Sf 


As the Co-ſine of mid. Par. 95 531% 9.830 


is to the — - 123 — * 2.08991 
ſo is Radius | — , 10.000000 
to min. of Dif. of Long. 180 — 2.25490 


which is equal to 35, 90 . PT 5 mpg of Longi- 
— 1 | 


"CASE 8 


Differguce of Latitude and Departure 42 red | 


Courſe, Diſtance, and Difference of 2 


© Suppoſe a Skip in EE of 46*, 37 


fails between Soth and Eaſt, Kill ſhe has made nh, 
Eaſting 146 Miles, and is then found by Obfer- 


vation 


7 2.08991 . 


— — - 


| 
| 
i 
| 
q 
} 
1 
9 
| 


” 

4 E __—_ 2 —— — 9 
i 83 d 
- f- Do Sw So —_ — a 2 - - 


220 Middle Latitud? Sali 
vation to be in the Latitùde of e North 


required the Courſe, © Diſtance, and“ ence of 
r 2 * r! hs bY 81 ot 
| | 2 228i 5:13-03 


HO . * * 1 


TT 


F# 4 
ww T7 _ 


018 
n W! ſs 


As the Diff. of Latitude - 8 = = 2.28556 
& to Peparture e Þ 30% 763k 
o is Radius - - wh E 1 ne 
to the Tang. of the Courſe - 37% 60 -#) $7879 
which,-becauſe the Ship is faillts ber der SONS 

Eaſt, will BS ph en? & Exfi, or SE$S+ Eaſt 


Fo, By Caſe 4 4. of bay, Saili 2 18 will be for th he | 


knnen 1 Vogt 265 1 Satt a £ wy * * US Sup 
% 03 S100; 9DuARIKR TS ant nen. — 

For the Diſtance it wil bal by the fame Cob," 
<a 
As Radius — 4 8 
is to the Dif, of Latte 127155 197 rb ** 2.28556 
ſo is the Secant of the Courſe 375, 0 10.098922 


ro the-Diſtance ' >, v% <= rn ak atv 9.26396 
9 34 53 2 
- Then for the Difference of Longitude will bez; 


by Coſe 2. of _ Sailing” | a n d 
TS 03 ed eh tops d Aide 
As the Co-line of the mid Par. 45*, ue 9. . 


is to the Departure 45 - 2.16435 


o is Radius - 10.00000 

to min. of Diff. of Longitude , 206.4 2.31486 

equal tõ 3 10 * the © Yieretior' W 

3 11 s r | 
C A. S E 5 N 


Diſtance and Departure. given, to Hud. Deer 7 
kes n WITT T 95! ; 1 
31 S bi: 17 1M e 951 2 2 1 


"I | be 


rr, LL. - 


e Laut a At 
o - SP enibz A ei of 
Ss 2 deer K. W ig 01 
ö e lo 9309191 df tun 1 . 5 07 land 
Suppoſe a Ship in the Latitude of 33“, 40h 
. fails between. South and Eaſt 165 Miles, and hay 
then made of Eaſting 1 . Miles; required the 
Difference of Latitude, Courſe, and ee of 
Lengitude rg TUAW 0. and un * * A * wt Ni 30 
+ av era "th Wu am 1 bw UG 
Firſt, By the Courſe it will be W em * 
Plane Sailing, 


/ 


Some 

fange ho . 1 M. Tod; n "oY & . 235255 
Dr gel 2. b 5¹ο 099 

4 1988 | 1 Com 8 ei — 1855 7 
bt; 7 | * ie mor? - 99833 


en TOS ee Jodid 2 
Eaſt, will be South 42 „59 Eaſt, or SES T Ea 


| =? 2 11 07 tos esd adt „bits. T 287 wo T Aft 
And for the Difference e atttüde 1 will be, by che 
by! Caſe, . 3 £01 o. o 10 . A 
5 Radius 6 * Sar 19 


| 8 this Diſtance . 65 2174 
fo is the 72 ca 4 38 5 Ley 9.8643 


g e 22 ws 8 wo »1bBt 29 4445 05 ee 6 
| 0 e 75 172 5 lende come t to 


e 
1 5 Ie 8 5 8 BS 


Ck * 


85 l Sar till 488. Ln 1 i 25 1 ok. 
Sy the A 28 1 25 1918 
- 0 8 e ee 711 10 32 25851] 


LI — E65 re wr ay . - 


to min. of Diff. of 


. Li 2 


ww 
— 


„ „n 


Dj ton NN ans 
er Courſe, ons a 7 


” 


a 133.6 © - 2.12393 
equal to 2 1 13 eres the bade of VI 
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Example. 


Sup 4 Sui in the Latitude of 50 0 
falls geren pi Lu 510 6% 
is then, found to have 


ne is 3*, 12, and 


parted from her former Merididh 126 Mies; 
50 hay lied. Diffcrence of Te, SIR. 9 
ce 7 We 


As Min. of Diff. of Long. + 192 2 5 
is to Departure — 126 4.100 
fo is Radius 17 =: = =, 16,06000 
to che Co ine of the tid Fer. 46. + = $:81707 


Now fince the thiddle Ladtüde as; Sun . | 


- 222 Mrs B de . 
ſo is Radius 


10.006000 


be 


* RISE XX: elthy 


CASE. ER 30; e 9942. 


1 30:22: 1 Hit“ 


N oy FP 


CG . 15 77 85 4 * 


_ For the "WAY we ws dome to it en be, 
by Caf 3. of: Pre u., . | 


Sum of the two Latitudes (by 2 1. of this Seck.) 
and fo the Sum of the two Latitudes ei 


the middle Latitude ; it follows, that ! 
the middle Latitude e ſubtract 


fitudes, the 


from twice 48*, 59, viz. 97*, 58, 
the Latitude le Bun from, ee 


Latitude come to. 
Latitude is 3, 54, ww 


— 


from double 


dhe of the La- 
Reiriathder will RATS, . Hence © 


—— 46 
n 12 W. 1 
3 


* 


” 


to double | 


m_ wo ” 


1 i oa ARISE 


— 223 


Hoes he bp Caſe 4. Pha 3 


— _——_ 


* 1 . 
* 56 | 

e Wn 
Wet, or 8 ty So ener | 


Andre Diner i, ese. 


e poop 


de a - * 149 „ 408800 
+ Diff. of Lat. 214 =. 3304 * 
ſoa be Seat of the Cpl 50 29 4 N 
ee 9c 208 t⸗ 
2 Fun — has been tid, in will be eaſy to 
ſolve. a Tee by: che Rules of Middle Latitude 


inn 


Suppoſe aShip jn che Loceade. ofa „g North, 
fails upon the following Courſes, wit. S-W 8% 
7 SSW ame eee und 

S WI W, Miles 3. ired the Latitude the Ship 
has Oy, PIO ſhe hs ee ie 


12 X 1 Ck 2, of ine find the Difference 
atitude, and Difference of Longitude belonging 
to each; Ga agd Diane 3 
in bhe Joll ning Tale * 


. . 
_— *® * : * - - Mg 
— 101 * —_ . 0 


a= 
© 


a * 
1 * %* k ba 2 4+ » be 6 : 

8 wa 5 Tela 5 - — % ” 2 

f. 2 * K 7 | P ; T | | 

— 7 XI - 10 - _ . 892 « x q 2 


4 >} of *; 25 
244 f | | * * 
| * 


— 
20 


| 2 It rWI of 1 4. l. 5 eee 
¶ Hence it is plaim the Ship has differed 2 55. 
186 Minutes, or , 6% arid ld has 
Latitude of 40%, ee e ee 
rence of 1 143 80 Minures, or 5 2 5 
Weſterley 
2 This Method: oft amg Wl Ms wy 
true, yet With dery Meüt the TAI WHY be? 
dent, by comparing an Example wrought: by” 
Method, with the ſame wrought by the Ne de- 
livered in the next Seckion, Which is ſtrictly true. 
This Method however ſerves wirhout any cunnhen de 
Error in . ilsbetweentthe E 
tor and Pallatof 305 eee r 
that and dhe Parallel: of 60 Deg ef 
s, as far as thbre t —— Düſeqqdt 
uſt be rms: nerf erat _ Hours Rub 0 a 


* 2 


en iT b Lack >| wp! $i HAD Joni! 
nt, 110 2 23 0 _ 0 KA. figs \(2 ** el d. 
45 Darn Hae 0 fMereatar's Sailing /0 0 d De: 
. - Wi ENG bd ab M. 
Tu the Meridians. do. all meet at the Fl, 

1 and the Parallels to the Rquater do von- 
iowally decreaſe, and that in Proportion tothe Co- 
"rf their. Latitudes; yet in old Sea Chorti the 
Mo: 4 Ai, 


1. 


- 
” 
4” 


hs; * RY TY n * * 3 
4 5 280 


iT " Rm =O I” TH YT 


 Mercator's Sailing. = ior 


b were drawn arallel to one aotdes and 
conſequently the Paralle of Latitude made equal 
to the or, and fo a Degree of Longitude on 
an Parallel, as large ds a Degree on the Equator z 
4 in theſe Chars the Degrees of Latitude were 
ſtill repreſented (as they are in themſelves) equal to 
each other and to thoſe of the Equator. By theſe 
Means the Degrees of Longitude bring increaſed be- 
yond their juſt Proportion, and the more fo the 
nearer they approach the Pole; the Degrees of La- 
titude at the Ene Time remaining the ſame, tis evi- 
dent Places muſt be very erroneouſly marked down 
2 pon theſe Charts, with reſpect to their Latitude and 
RY and 1 their bearing from one 


To en this Inconvenience, fo as till to 
ep the Meridians parallel, tis plain we muſt pro- 
„ or lengthen, the De of Latitude in the 
= Proportion as thoſe of Longitude are, that ſo 
Proportion in Tafing and Weſting, may be the 
me with that of Kubin and Northing, and conſe- 

| quenty the AE of Places from' one another, k 

e ſame upon the Chart as upon the Globe itſelf. 

3. In "<7 annexed Scheme let ABD be a Quadrant 
of a Meridian, A the Pole, D a Point on the or, 
AC half the Axis, B any Point upon' the Meridian, 
from which draw B F 2 4 E 
cular to A C, and BG perpen- Fr 
dicular to C B; then BG will be <=-"* 
the Sine, and BF or CG the Co- pþ— 
fine of BD the Latitude of the 
Point B: Draw DE the Tangent 
and CE Secant of the Arch BD, 

It has been demoriſtrated in Sec. WL eb 
VIII. that any Arch of a Parallel, C 8 
is to the like Arch of the Equator, as the Co-line of 
the Latitude of that Parallel is to Radius; thus any 
Arch as 4 5 on the Parallel deſcribed by Go : 


2 —— e >= 2 


Se A e gs ads... 2 


L 


* 


2 1 w 
* * A. 4 * 5 
8 : 4 4 «+ - ** - 4 * ky 8 
: 8 « « 2 = 24 9 
4 * 1 > * ij - 
« a * * * N,. . 
; ' 4 * 5 
Sa * * 


226 Mercator's Sailing. 

Point B, will be to a Minute on the Equater, 8 RF 
or CG is to CD; but ſince the Triangle: 3 
are ſimilar, therefore (by Art. 73. Seti. I.) CG will 

to CD as CB is to CE, i. e. the Co-lint of any 
Parallel is to Radius as Radius is to the Secant of 
the Latitude of that Parallel; but it has been juſt 
now ſhewn, that the Co- ſine of any Parallel is to 


Radius, as the Length of any Arch as a Minute on 


that Parallel, is to the Length of the like Arch on 
the Equator : Therefore the Length of any Arch as a 
Minute on any Parallel, is to the Length of the like 
Arch on the Equator, as Radius is tothe Secant of the 
Latitude of that Parallel; and ſo the Length of any 
Arch, as a Minute on the Equator, is longer than the 
like Arch of any Parallel in the ſame. Proportion, as 
the Secant of the Latitude of that Parallel is to Radius. 
But ſince in this Projection the Meridians are paral- 


lel, and conſequently each Parallel of Latitude equal . 


to the Equator, *tis plain the Length of any Arch, as.a 
Minute on any Parallel, is increaſed beyond it's juſt 
Proportion, at ſuch Rate as the Secant of the Lati- 
tude of that Parallel is greater than Radius; and ther 

fore to keep up the Proportion of Northing and South- 


ing, to that of Eaſting and Weſting, upon this Chart, 
as it is upon the Globe itſelf, the Length of a Minute 


upon the Meridian at any Parallel, muſt alſo be in- 
creaſed beyond it's juſt Proportion at the ſame Rate, 


i. e. as the Secant of the Latitude of that Parallel is 


greater than Radius. Thus to find the Length of a 
Minute upon the Meridian at the Latitude of 55 De- 


grees, ſince a Minute of a Meridian is every whete 


equal on the Globe, and alſo equal to a Minute 1 
the Equator, let it be repreſented by Unity t 


making it As Radius is to the Secant of 75 Degrees, 
So is Unity to a fourth Number, which is 3864 
nearly, and conſequently by whatever Line you re- 
| poet one Minute on the Zquator of this Chart, the 


ength of one Minute on the enlarged Meridian at 
HR” | Ws - 
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the Latitude of 73 Degrees, or the Diſtance between 
the Parallel of 75 O0, and the Parallel of 73, or, 
will be equal to 3 of theſe Lines, and n of one of 
them. By making the ſame Proportion it will be 
found, that the Length of a Minute on the Meridian 
of this Chart at the Parallel of 60?, or the Diſtance . 
between the Parallel of 60, oo, and that of 60 oi 
is equal to 2 of theſe Lines. After the ſame Manner, 
the Length of a Minute on the enlarged Meridian, 
may be found at any Latitude; and conſequently be- 
ginning at the Eguator, and computing the Length 
of every intermediate Minute, between that and any 
Parallel, the Sum of all theſe ſnall be the Length of 
a Meridian intercepted between the Eguator and that 
Parallel; and the Diſtance of each Degree and Minute 
of Latitude, from the Zquator upon the Meridian of 
this Chart, computed in Minutes of the Egquater, 
forms what is commonly called a Table of Meridional 

Tf the Arch BD repreſent the Latitude of any 
Point B, then (C D being Radius) CE will be the 
Secant of that Latitude; but it has been ſhewn above, 
that Radius is to the Secant of any Latitude, as the 

th of a Minute upon the Equator, is to the 
Length of a Minute on the Meridian of this Chart at 
that Latitude; therefore CD is to CE, as the Length 
of a Minute on the Equator is to the Length of a 
Minute upon the Meridian, at the Latitude of the 
Point B. Conſequently if the Radius CD be taken 
equal to the Length of a Minute upon the Egaator 
CE, or the Secant of the Latitude, will be equal to 
the Length of a' Minute upon the Meridian at that 
Latitude. Therefore, in general, if the Length of a 
Minute upon the Ezuator be made Radius, the Length 
of a Minute upon the enlarged Meridian will be every 
where equal to the Secant of the Arch contained be- 
tween it and the Equator. 1 
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Cor. 1. Hence it follows; ſince the Length of every 
intermediate Minute between the Zquator and any 
Parallel, is equal to the Secant of the Latitude (che 
Radius being equal to a Minute ym the Zquntor) the 
Sum of all theſe Lengths, or th 
Parallel on the enlarged Meridian from the Equator, 
will be equal to the Sum of all the Secatits, to every 
Minute contained between it and the Eguator. 
2. Conſequently the Diſtance between any two 
Parallels on the ſame Side of the Eguator, is equal to 
the Difference of the Sums of all the Secants contain- 
ed between the Equator and each Parallel, and the 
Diſtance between any two Parallels on contrary/ Sides 
of the Equator, is equal to the Sum of the Sums of 
all the Secants contained between the Zquator and 
each Parallel. 5 OS] | 
3. There is annexed to the End of this Section, a 
Table of Meridional Parts, for every Degree and 
Minute of Latitude, in which you may obſerve that 
the Top Column contains the Degrees, and the left 
Hand - ſide Column the Minutes, the other Columns 
contain the Meridional Parts anſwering to each De- 
gree and Minute, or the Diſtance of each Degree 
and Minute of Latitude in this Chart from the Equa- 
tor, counted in Minutes of the Eguator. Thus for 
the Latitude of 63, 20, I look in the Top Column 
for 63*, and in the left Hand- ſide Column for 20, 
and in the Column under 63 and on the ſame Line 
with 20, I find the Number 4949.3, which is the 
Meridional Parts for the Parallel of 63, 20, or it 
thews that the Part of the enlarged Meridian, which 
is intercepted between the Equator and the Parallel of 
63%, 20, contains 4949.3 Minutes of the Equator, 
whereas upon the Globe it contains only 3800. In 
this Table you may likewiſe obſerve, that the Meri- 
© *dional Parts are computed only to one Place of Neci- 
mals, which is ſufficiently exact for all common Pur- 
Sn 4 By 


Diſtanee of that 
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A. By theſe Tables may be conſtructed the nauti- 
/ cal Chart, commonly called Mercator's Chart, Thus, 
A for Example, let it be required to make a Chart that 
e N p72 0 Eguator, and reach to the Pa- 


6 rallel of G Degrees, and ſhall contain 80 Degrees of 
r, | Longitude; mont abated Dane d J 

y Draw the Line E Q. repreſenting the Eguator; (ſee 

Plate 1.) then take from any convenient Line of equal 

70 Parts, 4800 (the Number of Minutes contained in 80 
to Degrees) which ſet off from E to Q, and this will 
n- determine the Breadth of the Chart. i 
he Divide the Line E Q into eight equal Parts, in the 
es Points 10, 20, 30, Sc. each containing 10 Degrees, 
of | and each of theſe divided into 10 equal Parts will give 
nd the ſingle Degrees upon the Equator; then thro' the 


Points E, 10, 20, Sc. drawing Lines perpendicular 
to EQ; theſe ſhall-be Meridians. _ 

From the Scale of equal Parts take 4527.4 (the 
Meridional Parts anſwering to 60 Degrees) and ſet 
that off from E to A and from Q to B, and join AB; 
then this Line will repreſent the Parallel of 60, and 
will determine the Length of the Chart. 205 

Again, from the Scale of equal Parts take 603.1, 
(the Meridional Parts anſwering to 10 Degrees) and 
ſet chat off from E to 10 on the Line E A, and thro? 
the Point 10 draw 10, 10, parallel to rg and this 
will be the Parallel of 10 Degrees. The ſame Way 
ſetting off from E on the Line E A, the Meridional 

Parts anſwering to each Degree, &c. of Latitude, 
aud through the ſeveral Points drawing Lines parallel 
to E. Q We ſhall. have the ſeveral Parallels of Lati- 
ted af Ui 522422 
If the Chart does not commence from the Zquator, 
but is only to ſerve for a certain Diſtance on the Me- 
ridian;; between two given Parallels on the ſame Side 
of the Equator; then the Meridians are to be drawn 
as in the laſt Example, and for the Parallels of Lati- 
tude you are to proceed thus; viz. from the Meri- 
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dional Parts anſwering to each Point of Latitude 10 
your Chart, ſubtract the Meridional Parts anſwering 
to the leaſt Latitude, and ſet off the Differences 
ſeverally, from the Parallel of leaſt Latitude, upon 
the two extream Meridians, and the Lines j joining 
theſe Points of the Meridians ſhall repreſent the ſeve- 

ral Parallels upon your Chart. 

Thus let it be required to draw a Chart that ſhall 
ſerve from the Latitude of 20 Degrees North, to 60 
Degrees North, and that ſhall contain 80 Degrees of 
Longitude. 

Having drawn the Line DC to repreſent the Paral- 
le] of 20 Degrees (ſee Plate 1.) and the Meridians to 
ir, as in the foregoing Example; ſet off 663.3 (the 
Difference between the Meridional Parts anſwering to 
30 Degrees, and thoſe of 20 Degrees) from D to 30, 
and from C to 30; then join the Points 30 and 30 
with a right Line, and that ſhall be the Parallel of 30. 
Alſo ſet off 1397.6 (the Difference between the Me- 
ridional Parts anſwering to 40 Degrees, and thoſe of 
20 Degrees) from D to 40, and from C to 40, and 
joining the Points 40 and 40 with a right Line, that 
ſhall be the Parallel of 40. And proceeding after 
the ſame Way, we may draw as many of the inter- 
mediate Parallels as we have Occaſion for. 

But if the two Parallels of Latitude that bound the 
Chart, are on the contrary Sides of the Equator; then 
draw a Line repreſenting the Zquator and Meridians 
to it, as in the firſt Example; and from the Equator 
ſet off on each Side of it the ſeveral Parallels contain- 
ed between it and the given Parallels as above, an 
your Chart is finiſhed, | 

If Mecrcater's Chart, conſtrued as aboye, hath it's 
Equator extended on each Side of the Point E 180 
Degrees, and if the ſeveral Places on the Surface of 
the Earth, be there laid down according to their La- 
titudes and Longitudes, we ſhall have what is cotn- 
_monly called Mercator 8 An of the Earth. This 
Map 
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ws is not tb be conſidered as a fimilar and juſt Re- 
entation of the Earth's/ Sutface, for in it the Fi- 


Br of Countries are diſtorted, eſpecially near the 


Poles, but ſince the De 8 of Latitude are every 
where increaſed in the ſame Proportion as choſe of 
Longitude are, the Bearings between the Places will 
be the ſame in this Chart as on the Globe, and the 
Proportions between the Latitudes, Longitudes, and 
nautical Diſtances, will alſo be the ſame on this Chart, 
as on the Globe itſelf; by which Means the ſeveral 
Caſes of Navigation are ſolved after a moſt eaſy Man · 
ner, and adapted to the meaneſt Capacities. 

NM. B. Here you muſt take Notice, that in all Charts, 
the upper Part is the North Side, and the lower Part 
or Bottom is the South Side; alſo that Part of it to- 
wards the right Hand is the Eaſt, and that towards 
the left Hand the Vt Side of the Chart. 

5. Since according to this Projection, the Meridiens 
are-parallel right Lines; tis plain, that the Rumbs 
which form always equal Angles with the Meridians, 
will be ſtreight Lines; which Property renders this 
Projection of the Earth's Surface much more caly and 
proper for nautical Uſes than any other. 

6. This Method of projecting the Earth's Suafacy 


upon a Plane, was firſt invented by Mr. Edw. Wright, 


but firſt publiſhed by Mercator; and hence the ailing 
by this Chart was called Mercator's Sailing, 

7. In the annexed Scheme, let A and E repreſent 
two Places: upon Mercator's Churt, A C the Meridian 
of A, and CE the Parallel of Latitude paſſing thro? 
E draw A E, and ſet off upon A C the Length AB 
equal to the Number of Minutes contained in the 


Difference of Latitude between the two Places, and 


taken from the ſame Scale of equal Parts the Chart 
was made by 4; or from the Eguator, or any graduated 
Parallel of the Chart, and thro' B, draw B D paralict 
to C E meeting A E in D. Then A C will be "A 
laxged Difference of Latitude; A B the proper' Diference 
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proper Diſtance, between the two ** A and E; 
-alſo the Angle BAD will be the Courſe, and A E the 
Rumb Line between them. 

8. Now fince in the Triangle ACE, BD is pa- 
rallel to one of it's Sides C E; tis plain the Triangles 
ACE, ABD will be ſimilar, and conſequentiy the 

_ Sides proportional (by Art. 73. Sect. 1.). Hence ariſe 
the Solutions of the ſeveral Caſes i in this failing, which, / 
are as follow, © 


C A 8 E J. . 7 ] 81105! 


he ie Ennio of two Places given, to Ag the meri- 
dional er enlarged Difference of Latitude between them. 


Of this Caſe there are three Varieties, viz, eithet 
one of the Places lies on the Equator, or both . Ts 


_ Side of itz or ann to on N Sides. 
1 tune 


8 
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10 If one af the propoſed Places lies on the Egus- 


tors then the meridional Difference of Latitude is the 


ſame with the Latitude of the other Place, taken from 
the Table of meridional Parts. ; 


T9 


5 
' 


Required the meridional Difference of Latitude be- 
tween St. Thomas, lying on the Equator, and St. Auto- 
nio, in the Latitude of 17*,. 20 North. I look in 
the following Table for the meridional Parts anſwer- 


' cx 


ing to 17*, 20', and find it to be 1056.2, the enlarged 


Difference of Latitude required. 
2. If the two propoſed Places be on the ſame Side 


of the Equator, then the meridional Difference of 


Latitude is found by ſubtracting the meridional 
Parts anſwering to the leaſt Latitude, from thoſe 


required. 


Example. 


anſwering to the greateſt, and the Difference is that 


— 


Required the meridional: Difference of Latitude 


between the Lizard, in the Latitude of 50*, oo 
North, and Antigua, in the Latitude of 176, 30 


t 
Noch. 
Nortn. 


From the meridional Porte b . 5o', o = 2494.6 


ſubtract the meridional Parts of 17, 30 - 1066.7 


there remain 
the meridional Difference of Latitude required. 


5 44078 


bens at 2101 1 IC 
. If the Places lie on different Sides of the Equator, 


then the meridional Difference of Latitude is found 


by adding together the meridional Parts anſwering to 
ach Latitude, and the Sum is that required. 
N 4 


„% Mirtate's ng 


Example. 


Required the meridional Difference of Latitude 
between Antigua, in the Latitude of 17, 30“ North, 
and Lima, in Peru, in the Latitude of 12*, 30' 
South. 


To the merid: Parts anſwering to 175 go' - 1066.7 
add theſe anſwering: to — 127, 30 756.1 


—— ä—— 


the Sum is r | of 


the meridional Difference'of Latitude required. 


CASE 2; 


The Latitude and Longitude of two Places given, 10 
find the direct Courſe and Diſtance between them.. 


Example. 


i Required to find the direct Courſe and Diſtance 


4 


between the Lizard, in the Latitude of 50, oo 
North, and Port-Royal in Jamaica, in the Latitude 
of 17*, 40' North, differing in Longitude 70% 46' 


Weſt, Port-Royal lying fo far to the Weſtward of the 


Lizard 
Preparation. | 5 


From the Latitude of the Lizard - $509, oo' N. 
ſubtract the Latitude of Port-Royal - 17, 40' N. 


— 


—{ > A a. 


afid there remains. + - + +, =, >; 329, 207 N. 
equal to 1940 Minutes, the proper Difference of 


Latitude. 


Then 


wy cd... 
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Then from the meridional Parts of 50*® oo 3474.5 
ſubtract thoſe of <. + 17 40 1077.2 


and there remains '- = 23973 


: 


the meridional or enlarged Difference of Longitude. - 


2 Geometrically. | 

Draw the Line A C, repreſenting the Meridian or 
the Lizard at A, and ſet off from A upon that Line, 
A equal to 1940 (from any Scale of equal Parts) 
the proper Difference of Latitude, alſo A C equal to 


4 

. 

* 

e 

5 cd 

fa 2797.3 (from the ſame Scale) the meridional or en- 
| larged Difference of Latitude. Upon the Point C 
; raiſe CB perpendicular to AC, and make CB equal 
j to 4246, the Minutes of Difference of Longitude. 

Join AB, and thro E draw ED parallel to BC; 

J. ſo the Caſe is conſtructed, and A D applied to the 

. ſame Scale of equal Parts the other Legs were taken 

og? from, will give the direct Diſtance, and the Angle 

N. DAE, meaſured by the Line of Chords, will give 
of the Courſe; | = 

en | | 
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* 
* 
oy * 
= — 
- 
- 


For the WOO of the Courſe E A Dit win be, 15 
Caſe 4: of Rellangular Trigenimerey, " 0 4 n e * 


Ac: B.: R 1. BAC, A aft d> Sar 


As the meridional Diff, of Lat. -2397-3 337970 
is to the Difference of 8 a - * 3.62798 
ſo is Radius - _ -  - I9,00000 

to the Tang. of the direct S 50, 3 10.24828 


which; becauſe Port- Royal is Southward of the Li- | 
zard, and the Difference of Longitude Weſterly, 
will be South 69*, 37 Weſt, or WWI Welt 


nearly. 


Then for the Diſtance AD it will be, by Caſe 2, 
of Refangular Trigonometry, 


R:AE:: SAAD bo 


As the Radius — - - -,-. -..- 10.00000 . 
is to the proper Diff, of Lat. 1940 3.28780 
ſo is the Secant of the Courſe 602, 3 3. 10.30833 
to the Diſtance - - - - 3945.6 3.59613 


ntly the direct Courſe between the Lizard 
wid a Pre Rejat in Jamaica, is South 60*, 335 and 
the Dae 3945. 6 Miles. | <a 


RR 
. — 
= = 1 


| 'E ASE 7, 

Courſe * Dekans ſailed rs to fo Dif of k 
Latin and Difference f Longitude, 
2 * . 


A 


aan 


- 


2 


* Fa 
- 4 13 n 5 
Hume dae, 15 
- | 
24 * : ” " 


Sehen « Bip rom the Zines, n the Ladd 


of 505 o North, fails South 3535, 40 Welt 156 


Miles; required the Latitude come to, and how 
r e e e 8 


* - 
S wap - , 
- 0 . * * - \ . —_ 
S$HILAGT2 5 
Geometrically. 5 
* 


1. Draw the Line BK repre reſenting as Meridien 
of the Lizard at B; from B draw Ne Line BM, 
making with BK an Angle equal to 35*, 40, and 


* 
3 * 
* 


on this Line fet off BM * to 186, che given 

| Diſtance, and from M ler fall the Perpendicular MK 
1 

1 for B K, the p proper Difference of Laird 


ville, en of Zelogubr Trigmame'y, 
15 * 8. BMK ; BE. 
4 e. Rades e 


X * '. 
\\ LN * 
n lo. oooos 


| is to the Diſtance - = 156 . — - 2.19312 
— | 
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b is the Co-ſine of the Courſe 35*, 40 9.90978 
to the proper Difference of Lat. 127 - 2.10290 


equal to 25, 0%; and ſince the Ship is failing from a 
North Latitude towards the South, therefore the La- 
titude come to will be 47*, 33, North. Hence the 
meridional Differegce of Latitude will be 1934. 
2. Produce BK to D, till BD be equal to 1 3-43 
thro* D draw DL parallel to MK, meeting DM 
roduced in L; then DL will be the Difference of 
ngitude : To find which by Calculation it will be, 


by Caſe 1. re months (appro al 
R BD. T, L BD; DL, be 


io dial tht? 4 7 bes 
is to the meridional Diff. of Lat. 193.4 = 2. 28646 

ſo is the Tangent of the Courſe 355, 22 9.85594 
to the Minutes of Diff. of Long. 138.8 - 2.14240 


. equal to 2*, 18', 48", the Difference of Longitade 
the Ship has mage W 


CASE + 


Given Courſe and both 3 viz. the Latitude 
ſailed from, and the Latituds come to, to find the Dif 
tance 3 and the cp) 7 e ed 


- 


Supf poſe i Sip in the Latitude 3 „20 Nor, 
fails Fry 33* 4 15 Eaſt, till oo Obſervation ſhe is 


found to be in the Latitude of g1*, 45 North; re- 
quired the Diſtance ſailed, and the Difference of Lon- 


gitude. 3 
eee. 


** 


ane 


| Geomptrically. 


"RS; AB to repreſent the Meridian of the ag 
the firſt Latitude, and ſet off from 4 to ds I 355 the 
Minutes i per Differ:. 
ence of Latitude, alſo A 
equal to 257.9, the Minutes of 
the enlarged Difference of La- 
titude. 7 hro' B and G draw 
the Lines BC and GK perpen- 
dicular to AG; alſo —_ * 
making with 36 an 
of 310 ,45' Which will meet t 
2 former Lines in the bas | 
C and K; ſo the Caſe is N 
ſtructed, and AC and K 9 5 
may e found from the Line of equal Parts: Ts find 
whic 


6: Calculatian. 


ef For Fes Difference of Longitude it il be. ' 


by Caſe 1. of Rectangular Trigonometry, 
R : AG :4T,GAK: GK, 


250 le eee DE f La. 10 
is to the enlar t. - $57:-9 24455 
ben the Tang: e Courſe 339, 46 982489 
to the Min. of Di — 172.3 2.8634 
equal to 2, 32, 18% the Difference af e 
the _— has made Eaſterly. y | 


This might alſo have been found, by: firſt findin 


the Departure BC (by Caſe 2. of Plane Sailing) an 1 
1 


then 9 Art. 74. Seck. I.) it would be 


A 
” — 
1 
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: 
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240 | ** Sailing: 


AB: BC:: AG : GK: The |Diference of 
Longirade required. 


8. 


| Then for the deck Diſtance AC, e 
Caſe 2. of Raum Frigowemeny, 3 | 


R: AB:: Sec. A: 46% 


7. 6. j As Radius = = = = + 8 1 1 

is to roper - 155. = 2.19033 
| SR - 

to 


cant of the Courle - 33%, 45 10,08015 

the direct Diſtance - - 136.4 - 2.21048 
conſequently the Ship has fled South 33, 45 Eaft, 
186.4 Miles, and hes differed her Lin 25 


525 18” Eaſterly. 
| EASE 6. 
Both Latitudes, and Diſtance ſailed, gin to 5 
the dire __ and Difference of Longitude 2 
E 455, "26 
ſails between North and Eaſt 195 es, ard 


then by Obſervation ſne's found to be i the Latitude 
of 48% North; required the direct 8 add 
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7 Eaſtely.. 


_- #83 4 


12 AB 1 to ae the proper Difference of 
Laid, and 0g from rhe, Heine B ie the Parpend 
cu 


fy 2 4% 
our 8 . 15 

34.5 9h * Ten 1 Fo 
the other croſs . Go D.3 
in D. Produce AB ' till AC 
be equal to 233.6 the enlarg- 
ed Difference of Latitude. 
Tho C draw OK * x 
to B D, meeting 5 
duced in K; 105 by Caſe is 
conſtrued, and the A | K 


11 may be meaſured. by t 


20 Chords and CK by ve Lac of qu Pars. 
Fo nd wh 


. 
0 * 


5 du 


Firſ, For the Angle of the Courſe BAD. "will 
be, by ae Ramme 


AB; R: 6D : Sec. Ale. 


8 FLINT Dif. of Tas: - + - 2.20412 
Aus + 1p pn het 26 — 10.0000 
Ld RLANCE 125 1 Bt + 2.29003 
| of the 34 whe 10. 0859.1, 
4 the 20 Is ate 8 North and 


81 52 Eaſt, YEE; 1% 


Then for the Pißergber of Longirade it will be, | 


bird W ens Dey | 
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8 0 = TA L. x. 
3% mY Dir rhe 5 20 5 16 198 


$3: 


ſo is the Tang, of the C ourſe 52 RIS 
to the Min. Te £1 06515 Tas 


pk . 4 487, the Di ference of Lv 18 5 


Eaſte 510291904; kr 1 4 
* 10 1. K. M 2113.cm011 
F 8E 6. & 


«hs: Suni. Loa 
One Latitidde, ' Courſe,” and ' Difference of 2 


| "given, to find the other Latitude, and Pi ane e ſailed 4. 
' . < ae APY. Ex 1 ple. 3218 A 819 500 2, 


* 
4 
1 
<a, 


* 
„ 


8 


North, fails'South 34 x40 Weſt, *cill her Difference 
of Longitude © is 2*, 443 required the Latitude 
Game to, and the e fe. vo a er 


1 is 2 4 1 2X5 


7 1 Dre A®tio eee the Meridian We St Sp 
in the firſt Latitude, and make the Angle E'A 


Su RON a Skip from the Latitude of 48*; 60 | 


ual to 34%, 40, Dh Ai le 
| > A ot 3 Cou ez * dow 
WANs te Parallel t r 198 
l hens 25 Dar of 16 
aud e eee WY 
B I » which will War AC 
"sf Point C. e 7 
E upon A E the * re 
io | d CE then nie) 's 
SS 1 ® en enlarged. Nifferente Fo 
Ic 1.5 4 Of 8 ys 
<8 be Ceuta 
To 3 bre. 2 50 d Nr 1 
8: 4 $1 


i 


3 3 
2 = 


2 Tang. of the Couſe.. 86540 984984 
is, 
{os tlie! — of Dit Lidagitade 164 4.2144 


4 int EIA. 


he Radius 217 19,00000 


do the en Diff. of Latitude 2372 . 27500 
and Beba fs the Ship 18 failing from a North „Lade 
Southerly. Therefore, 


ann 


From tie Merid. Parts e T on. 
iche Latitade failed fm 487, 36 + zes 
ale be eee of AR - 2372 
and there ee 3 3129 
the Meridional Parts ay the 1 come to, viz: 
4655 09. n | | 
Heads fk pape Decor lane B 5 


From the Latitude flited fut {non alt 50 N. 
take the Latitude come to „ 46 : og N. 


— 


and the — — — 
qual to CE ao of Differcncd of . 


land. 12 
t off uf n AE the Length AD equal 0 161 

11 1 Difference of Latitude, and thro! D draw 

Ito CE; then AB will be the direct Diſ- ES. 

o find whi ;; by Calculation it will be, * _ 


Wee Tigenomerry, * | „„ 
let Il I mog 3 = 
ilyoibaoqro4 N Ab. 7 5 Sec. A: AB. \ 33 =_ 


i +4 " * Mt * 4 5 0 SE © 1 k 
26 A. Rides a N bid. © 
of Latitude "x6 — 2.20683 ** 
5 7 To ͤ 
a 


9 nee an K duc. BY Ts 45 29171 J | I | 
r R210. 9 AS * i 
Suse 2 r 


N 3 N | : 24740 ? 8 3 24 . 
F ˙»‚ WI No + 04 HOES 


een, 
"CASE, 7/ © 4 


Oe Lavieude, Corſe, and pe n 20 find 
2he other Latitude, Diſtance Jed. ton 317 rd 


2 - 4 ” * 
. 
„ * F £ - { 3D <4 L # 
* . - " = 
, * . - : 1 
81 7 N * — 8 * : : LE 4 - . Si, 
; DE 1 - x2 W 4 - N 
= 


EL PTL m the Latieade of 54", 36 
42 33 


till ſhe has made of 
z- required the Latitude ſhe 
in. her direR Diſtance . how much ſhe has 
By drawn the Meridia AR 3 
Angle as 


8 to 4s 33” rar 6 D parallel 


" 
Sf and ah ak ec on 


- "4 «4. : _ 
, „ 
* - - 
. 


= 
o 
% * 898 
0 . * 
j r ache. Ml 
. N „ ; 
8 8 — 
— | 22 a 
4 <4 BY -- 3 . 
4 = 
» f 4 4 95 — x 
hs. - 4 N . TE” g V 
* . „ 1 . 6 
6 | 
f I 34a $37 4 D. 
x * 
N o — 
* 
| | 
+ 
2. 4 
* * * 4 
18 


Bk E | _ Bs 50 MEE of 357 LIZEERS a4 5 
Apt * 718 1 40 1 Ade 4; 
qd r e which will 15 


D. Let fall upon AB the eh nll mor DB. 
be "Ve hen A B will be the proper Difference of Latirade, 


: y * e 9 q R 
| 33 *. : 
- a 4 0 
| ">> 
: * 3 bh 4 * , 
7 a 8 , 
- -P — 
E ** 8 of a 5 : * 3 
* , il L „ 1 
4 ak E * 
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and Aſhe. e { Diſtance, to find which, 25 Cal- 
culation z, firſt, fo "hep e; Diſtapce A D it will be, by 
Caſe 2. of Relfangular F; Tg Bonney, „ 


N N S: BD ab. 

* De R 

5. e. As the Sine of the.Courſe 42*, 33. 25 ai 
is to the Departure 116 — 

ſo is Radius rn 
to che dre Diſtance ty 25 171.5, 2.23436 


Then fox! the proper Nifference of Latitude it vill | 
be, dy Cue 1. / Re n was | 
34 4-3 * ln ah 6 
T. A 5D R. AB. Shay us Fr 
i. e. A; the Lang, of the Courſe 2, as 9.96267 
is to the De; Va RR OR. 116 = 2.06446 
ye loas Radigs j „1000000 
el to te profes D. fe rence of Latitude 126.4 2.10165 
* equal 10:22, 0", conſequently the Ship has come to the 
Latitude 91 5 „ 30 North, and fo the gveriligns 
Din, zende of a tude gl be 212.2. 


my 


r 


| „ Prod 0 SNPS, n A E be equal to 212.2 

and throweh AR. „ parallel to BD, meeting 
| & D progictd ti * EC will be the Difference 
[> 7 05 bd gps, 8 1 80 1 by Calculation, it will be, 
bY "wy _n_ of / Kao v9 Calas Weed. | 


r. an. 


4.4. As. Radius - - * 10.00000 

is to the mer id. Diff. of Latitude 212. A, * 2.32675 

ſa is the Tan 8. thee Cora. — 42 3 9.962817 
4 to the Min. of Diff P e Dif 194.8 2.28986 


pal 15 14, 48. the "F ference of a 
Mi rh qt oft * Oo let nil - dl 
; e . 0d 


de, „nt Fa tc 


cauſe the Triangles A CE, ND ate fimilar; chere 
fore (by Art. 73. Set. 1.) it will be, hoid 


AB:BD::AE;E 


1. e. As the r Diff. of La ode 4 5 
is to the A abbr 1 115 es 


fo is the enlarged Diff. of Latitude 212.2 2. $169 


co Min. Diff. of Longitude - _- A 2.28956 


I - 


13 As E . er IG 
- Both Latitude; and Departure given, to + id cms 
Dine D of Leid. 


Wange * 


Exaniple. NEH 

Suppoſe a Ship from the Latitude of 46”, 20 N. 
ſails 8 the South and Weſt, till ſne has made 
of Departure 126.4 Miles; and is then found by Ob- 
ſervation to be in the Latitude of 43 35 North; re- 
gquired the Courſe, Diſtance 5 and Difference 
of Longityde. | 


een ende eee 3 e 
Draw A K to repreſent | the Meridian of the Ship ih 
RS A her firſt Latitude, ſet off 
on it GOIN ne | to. 165, t 
Toe Difference-of 1 
ay BC pe FF 8 
Jual. 2 r. 
bb and Join 11 


of ee „ A * qual to 


351 3. ifference 
titude, and 21 K draw 


* K parallel to B C, meeting, 


hib migbe have been found-orherwiſez"thius, 1 


AB p roduped in P; ſo the Caſe is conſtrutted, be | 


_— 


8 k 


Agnes Ge mw 
DK will be the Difference of A 
2 the MAugle e 225 


0 50 li 3; s f F his) Not 2 
| d YN AA 
"By deulatio 

; "Kel „For Bk 2 Difference 4 Lang, ie wilt 
| be, 0 18: Sea. Mic] Lie Tab 3 £1 
: r 4s AN 43 
ee ent AKK D. e 

i. e. As the proper Diff. Ke 5 2. ane 
| is to the Departure 126.4 2.10175 
ö ſo is the enlarged Diff. of Latitude 233: 3 2.36791 
| to the Min. of Diff. of Longitude 17 4 2.25218 
. _ $0..2%, $8542” ow. en Longitude 
. ; 
: F 590 Bren irate, 3 805 Trans 
{ Then 80 the Courſe i it will be, by ca e. 
4 e * 25 38 * Fay 5rt 0 18 v 91 : 
8 sel Ac: BC 1 R. T, A. 9113-0 YUP 


| 30. 651900 f to 
: 4 7 


+. Ax the proper bir of Latitude 165 2.21748 
is to Departure — —— 126.4 e 


Br 1 of phe Es 37˙ 27 A 9.885 27 


i 

fo ich, 99 * che Ship {aj 2 * South and Welt, 

2 br os elt, * SW3S 3% 30 = 

* | © Zap, For the Diſtance, A'B, i be, "by Og - 

et | #9: Et TERED) 8 

to 01 Ape A RN 8 

ce nic Ae ace | TIN 

W web A *ords bas AU 10 1 

g. Aniο 9 A0 _ * BETTY 4 . 

ad H ohn 2, No Sch of ; ni beben q A. 

K Al 8 Boon” | 

: 225 1 ty % 

"IT _ PRE 


- FP 


is to the Departure 0 l 


5:e. Asthe Sine of the Coutte 973 27 r 


ſo is Radius - - - - - - - - 10.00000” 
ro the direct Diſtance S ef 2.31780 


= 9 
N ww. © 
/ g . N 
# e a M464 # 3 
1 2 = ” * „ F! I {T% 9 


Wi 01H Ci, A S E 9. 7 ＋ 10 5 8 
ud 4 
0 Latitude, Diſtance ſailed, al Bene ps 
to find the other Latipde;” Differmce 4 Lill, ond 
Ln Sos 
«34 ate, 7 Ir «xt. 2 Ng off Wk 
1 Bank, 112% 34 . 


j 
1 722 + 35 145. : 81 


Suppoſe a Skip i in the arias o Tak 5 37 Worth,” 
ſails between South and Eaſt 138 Mites,” and has 


then made of Departure 132.6; — the Lati- 
tude come to, the direct Courſe, and eee * 


Te... STIL 7 414 263 net td. 
„ . FA) * 1449 100 *. , \ 
2910 Gro : AVE 8 RE * 


9 7 Draw B D for the Meridiah 1 the Ship at B, and. 
B parallel to it — — F E. 
T 28 the Diſtance of 112.6 
| 5 +27 - .-., 7 the Departure Take i 38, 
the Divtance, in your 
8 Genen and fring 
2 5 Point of them in B 
h the other groß the.” 
1 Fine FE i in the Poi 
| h n B and 
and from E let fall upon BDthe PerpendiculayED; 
, fo BD will be the proper Difference of Latitude, and 
the Angle B, will be the Courſe ; to 450 which, MY 


215 


+ 
* 
© %(& « » 


* pu ' 
© a 5s 
7 — 9 


iin. 


U * 


ne al; $34 l it £6 FCL | £43145 Ty 
rss L 01 bung ta Big _ G1 
18095 Firſt, 


| 
| 
] 


"Y —o 


1A Rad = — — — 


. the wo er 9 7 ee 


a 


Mavbiltey's - Sailing: R 
Net, For the Cure ir walt be ( Caft g. K 
NE Trigonometry) | vi 5155 I | 
een ens, gu 
i. e. A. the 25 2 7520 138 £ Þ - 2.14988 


is to Radius "Ke $I 10.00000 
ſo is the Departure 112.6 - 2.05154 
to the Sine of the Courſe . - 5455 410 9.91166 


becauſe; the Ship, fails, beryren South, and 
FA, will Ee Sik 5 1 


terly. $00.4) — = : 2 
4 


ate ys ET HER Le will be ty 
MEE ee pled Das. - 
5 0 Ns C98, B): BP 3 


- bY 
Dehn wn 002 wollh) vo trot 


' NO iu 


i to the Diſtance, . + : -, 138 
ſo,zs the Co-line.of the . 54 
* ory Difference of . — 


Difference of Latitude will be 1 17 * 


. Piodocg Bis, ill BA be equal i 117 
W ee draw. AC parallel to DE, 
produced in C; then AC W 
of Longitude: Fo find which by Calaulation, it 


- fs Art. 73. Sec. oy 
n 8 BY „DE. A F. "i 


0. To iSItfue ; +38 2 


i. e. As the proper bit & Lauta FR ML 90188 
io! the Departure 112.6 25 92355 
ſo ts the 2 Diff. of Latitude 117.7 - 2.05078 
W — = 216611 - * Segal 

_ | equal 


A 


" 


Mercator's Gaile 
r to 2˙, "sf , 06, the Diſſeence of Lang. 


„U 0 nid od. O¹ 


9. From * has been ſaid, 1 be veiſy lex 
folve a TR 22 to th vles of Mireator's 


* 51191 9211 don 250 197 Irl1 N 


7 50 10 0 ww. of | ae . 
Sof oils Sibbe dr Zixaid in he Kadgsg ebe 


oo North, is bound to the Madeira; in the Latitude. 
of 32% 20' North, the Difference of Longitude-be-- 


tween them being 115, 40, the Weſt End of the A. 


dura lying ſo much to the Weſtward of the Lizard, 
and conſequently the direct Courfe and Diſtance. (by 
| Caſe 2. of this Sec.) is South 26®, 15' Weſt 1181.9 
Miles; but by reaſon of the Winds ſhe is forced to 
fail on the following Courſes (Allowance being made 


for Lee-way and Variation, c.) viz. S SW 44 aa. ; 


SW Wei 36 Miles, 'S W 8 56 Miles, ank 8 

E 28 Miles; required the Latitude the Ship is i, 

her Bearing and Diſtance from the Wales and her 
© dire Courte and Diſtance to the  Aalſeirs er che 


End of theſe Courſes, | WA 
FE +? 2 o bag: 


The Generic e of 7 Ke is 1150 
formed by 34 the two Port: ing t 
Conſtruction of Caſe 2. of this Sass. Nl the ſeveral 
Courſes and Diſtances according to Caſe 3. by which 

we have the following Coney by Calculation, , that. 9 
87 Fs hott ont 07 21 
* Courſe ssw. Diftance 44 hie. {2 ef ol 

01 1909.4; 10 92051] 573 63 

1 eee of Latitude, 

ne ya SUS e 8 6.211082 Fir 2: 
As Radius is tim 0 * 10.00000 
is t0 > the Diſtance, - + 0 4421516 24s 1. O44 


9 3 


$77 C9 


ved. A. at. 


EY 4 — — as 


4 zo 


1 
e b 27, . 22 
285 Diff. of Latitude 40. 65 pp 


a 5 ſince ac is Southerl 2 eithe Las 
come to w 49 200 No conſequent- 

5 _ en Difference of Le _ by een 
en,. 


For Der Lena. = — f 


As Radius 9 1 ills; - 1000600 

is to the enlar ned Diff 8 6 129099 © El 
ſo is the . the Courſe 22%, a 9.61722 
8 Difference of . 25.6 - lobet 


N | 


| . Courſe SWI Welt, Da 96 Mil, 


Died 04 


: N ee e, 
ArRadius . 3 '%s 5 & 


= = 


atirade - 125 ee 


and las Courſe. is Southerly, therefore the La 
tude come to will be 48 454. Hence the meridi 


e of Þatirude will be 53.4. Then, 


4 
: ay4) | Joh * 
0 | For Difference of Foe” 2 ſino 
„ 87 IE 

, i 
* 0177 18 C101 aw 
As Raga 8 FLY CPL, LAs: 


8 DiE of Lats 53-4. — 1.72784 
ſo is the Tang. of the Courſe 16% 52 py - 948177 
to the Difference of Longitude 16. * Fes 220905 


- e312 473% 10e * Lo 1 lit. 1404 | , 2 E 
: Courſe SWS, Ditanee 56 Mes, ; 
0 * ke Düne of i, wes 012: 
1 : | 
| * 
, PR 7 * J NG 46 > 
a Meg ban 
* 2 . i * * ai =o: 


As Radius he eren ro. 

is to che Diſtance — 56 — —— 74419 
ſo is the Co- ſine of the Courſe 33 4 226855 
tothe Difference of Latitude 4 | 
the Latitude come to is 47*, 59%," and 


cenfequently 
therefore the. enlarged Difference of Latiade vin be | 
9. Then | KS Pe $: L 


* 


e 


or Diner of FOE 


As Radi 10.000 
is to the eged Pig 01 7 69 2 82 175 8401 
ſo is the Tang. * of the Courſe 335 » 45 9.8248 
ro the Difference of Longitude 48.24 1. 09] 500 


4. Courſe SE, Diſtance 18 Miles, 0 


: For Difference of Latitude. 
As Rafics - -- - - - - - = 100009 
is to the Diſtance - - - 28 1,4776 


ſo is the Co-fine of the Courſe 11?,. . 2973757 
ts the Difference of Latitude 27.46 1. 43373, 

conſequently the Latitude come 15 will be 47 „ 31 
and hence the Difference of . will 


be 43:2. hen +72 „ eee ig N 
— 7 = 3 >, 
For Diftrence cof Longirude, Jodi l of 


| ern bs I 1 | of J 
As Radius e 10. 1 a 
is to the enlarged Difference of Lats 43-2 1.63438 


ſo is the Tan SEEDS, - "T1; 15; 929866 


to the Diff. - 8.895 — e 
+4 1 een 


+ Now theſe 6. l Courſes and Diltances, together 


with the Difference of Rurucg and Longitude helong- 
ig to each of them, —_ ſet dom in their, proper 


Leave in RE > wvidfagg 03 ee 
1 Cones 


56 ON, _—_ 


P24 ['<.. 
_ cw. © ks FRE” 


„ and 


_ Hence it is plain that the Ship has made of South- 


Then, 
1 


— — — 


— 
— 


ing 149.13 Minutes, and conſequently has come to 
the Latitude of 47, 31 North, and fo the meridi- 
onal Difference of Latitude between that and her firſt 
Latitude will be 226.1; and ſince The has made of 
Difference of - Longitude 79.44 Minutes Weſterly ; 
therefore for the difect Courſe and Niſtance between 
the Lizard and the Ship it will be (by Caſe 2. A this 
Section) 1 * ver. 1 |; 4 os 
__ *  +-.,.; For che direct CourſG. 
As the merid. Diff. of Latitude 226.1 - 2.36430 
is to Radius 10.000800 
ſo is the Difference of Longitude 79.44 1.90004 
to the Tang. of the Courſe -. 19% 22 9.54574 
which, becauſe the Difference of Latitude is Souther- 
iy, and the Difference of Longitude Weſterly, will 
De South 19%, 22 Weſt, or $5 W 809, 7 Weſterly. 
| * ; ” an As . 


F0oor the direct Diſtance; - 


— - A 
_ 


| 4 | : = PT ; i . of - i * 
As Radius 10,0%, | 


is to the proper Diff. of Lat. 149 2.17349 


ſo is che Secant of the Courſe 19% 2 = 10402530 


I. 


to the direct Diſtance - -* 158 =P 79 
8 N rom 
p 2 4 | EY | 1 3 
„ . 


„ . —— . = noo tf oe 2 —— 


\ 


9. : To 


254 Mts" 


From the Latitude the Ship is th Yo 30k W od . 


3 of the Aue 88 405 


the Madrirs. . af SFU. 


n, from the merid. Parcs anſwering — 138.1 
Again, rom the rats is in 3248.4 a 
Fuke che meridion arts os | ic 18 8 
Fan 13 at 5 
de . x Difference of Lade bermeen n te Ship 
Allo, from the Dif, of Long; 1e 5 6 2 
teen the Liz. and the Madeira 4% W. 


Arte e n 


Take the Difference of Long. be- * 4 198% W. 


e LANE AE! £8 P | ib IH > Ys 


r 10 20 2 W. 


e Ne * Difference of Loigirade 
dernen the Ship and the Madeira Weſterly. 


"TP 4 Un 8 


Then for the direct Courſe and Diſtance betheg the | 


; "Ship and the Madeira, it will de * 


319 


For the direct Courſe. ft gee dd 
T7 | 2 ww * 


As FE merid. Diff. of Latitude 11964 gioyydgß 
r e 0 
is the Difference of Longitude. 620.56 — 2.59270 
to; che 8. of the Courſe 2775 25 9.71493 
1 207 te Sd mo gat 
25 5 ry For the dig Diſtagee, fs biel 5d 03 
n ee ee hungry! i SHR IF 10.950, 
is to the * Diff of Latitude ok 1 2.9995 


"FE C 


= TER ry poets 


r oc 


ference of . reſulting from that, cannot Be 
- the ſame with 
tude reſulting from the ſeveral ures on different 
Parallels 


wi be laid down FF 


4 G dard. Mg 


* 
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nt of t] Courſe 275026, =] 40/0617; 
7 Og Fa adh 1 df 305 7 


11 It is very common in worlkdagi 


Departures together, and all the Diereneer e 

the whole Departure and, Difference of 

Latitude made good that Day; from thence (by Cofe 
8. of this Sion) to find the Difference of Longitude, 


Foping a find the Difference of Laine and 
e Covrle and Diſtance, and 2 4 
Latitudes 


Se; made that Day. Now that this Method 


is falſe will evidently appear, if we conſider that the 
ſame. Departure reckoned on two different Parallels, 
2 give © unequ ual Differences of Longitude; and con: 
ſequently, when ſeveral rtures are compo 
together and reckoned on the ſame Parallel, the Dif- 


Sum-of the Differences — 
z and therefore I have in the laſt Ex- 


ample of a Traverſe, to find the Difference of Longi- 


anſwering to each particular Courſe and Diftance, 
the Sum of which muſt be the true Difference of Lon- 
gitude made good by the Ship on theſe ſeveral Courſes 


and Diſtances. 


1. We ſhewed at ., g. of this Semen how tb 
conſtrüct a Mercator s Chart; and ſnow we ſhall pro- 


ceed to it's ſeveral Vies, NR - | the following 
Problems. 18 1 5 


Prob. 1. Jang . wi rd eh | down a Pls 


Upon the Chart it's Lat 0 | 
gitude between it and ſome wess Plac 
the Chor being given - i 103 , > 4 211 upon N 


: 0@wemple. Let the known Plice U ike! ba . 


| ing on the Parallel of 255 00 North, and the P lace at 
1s, on the Ezſt Coaſt of 
3 . differing in 1 from the LEM 


lying ſo much. o 40 Wet wagorgfs ate or 1 


the two Places drawing Meridians, the Diſtance be- 


- Diſtance, from the Center of the Compaſs next the 
_ Grſt Place, to the Ruler's Edge 


F oq 
* 
9 1 7 ” 
1 0 . #1 
« hy. * 
6 * , 5 . 
< "2:33 23.4 2 yy * Fe ” 
4 : . * 3 7 * 9 ” N A * 9 K 
als * 0 i I, - ad -.4 | . 
: . 28 , 
7 - * Ty 45 3 : a 3 o 2 a £.3 - 
7 te \ $4 Tv , "SE * ? "W+.-\ * 2 5 
q = » © i = 
, 460 42 , 4 1 * * 9 0 A —" 1 , = 1 * * A 1 
- 


290 Mercotor's. Sailing. 
Let L repreſent the Lizard on the Chay (er 


Plate 1.) lying on the Parallel of 50%; o Norths, it's ; 


Meridian A Set off from E upon the Equator 


EQ 42%: 36, towards Q, which will reach from 


E to F. "Through. F draw the Meridian FG, and 
this will be the Meridian of &. Katharine s ; then ſer 
off from Q to H upon the graduated Meridian QB, 
28 Degrees; and through H draw. the Parallel of 
Latitude II M, which will meet the former Meri- 
dian in K, the Place upon the Chart required. 

Prad. 2. Given two Places upon the Chart, to 
find their Difference of Latitude and Difference of 
Longitude. - a 

Through the two Places draw Parallels of Latitude; 


then the Diſtance between theſe Parallels, numbered | 


in Degrees and Minutes upon the graduated Meridian, 
will be the Difference of L atitude required; and thre 


tween theſe, counted in Degrees and Minutes on the 
Equator, or any graduated Parallel, will be the Dif- 
ference of Longitude required. 
Prob. 3. To find the Bearing of one Plae from 
another upon the Chart. 
. Example. Required the Bearing of &i Katharine a 
K (ſee Plate 1. ” from the Lizard at III. 
Draw the Meridian of the Lizard 2 ad join K 
and L. with the ri ght Line K L, then by the Line of 
Chords meaſurin * Angle KLE, and with that 
entering the Tab ble at Page 156, we _ have the 
Thing required. (TIE) 
This may alſo be dove, by /baving. Co alles - 
drawn on the Chart (ſuppoſe at two of it's — 
then lay the Edge of a Ruler over the two Places, 


and let fall à Perpendicular, or take the neareſt 


; then with this Dif- 


tance in (your Compaſſes, ſlide them along by the on 
Ruler' s Edge, keeping one Foot of chem cloſe ; tha 


| Moria? * Sailing. | | 2 ER 
the Ruler, and the other as near as 3 you can | 
N to it, Nen will gelbe the fs 
Froh. 4. To find the Piſtance berween two. gives 
Places upon the Chart. - 
This Problem, adtaits of * Caſes; achonling bs the 
8 the ud Faces vieh en nnn | 


* Got 1 When the given Places lie both upon the 


) h pr Caſe their Diſtance i is found by convent 

$S the Degrees of Difference of Longitude ' intercept 
between them into Minutes. 

; Caſe 2. When the two Places he both onthe fame | 

1 Meridian. 

; 

) 


Fee LIARS. 6 r% a td LINES Bn GS .- 


Draw: the Parallels of thoſe Places and the | 
upon the graduated Meridian, intercepted 3 
thoſe Parallels, reduced to Minutes, give the D 


- 

c tance required. 

— ae 3: When the two Placez lie on the fame Fa- 
Example. Required to find the Diſtance e 


de f Points K and N (ſee Plate 1.) both lying on the 

ParalleF of 289, oo North. Take from your Scale 

the Chord of 60˙, or Radius, in your Compaſſes, and 

with that Extent on K N us a Baſe, make che 1 
Triangle K PN; then take from the Line of Sines 
the Co · ſine of the Latitude, or Sine of 62, and ſet 
that off from P to 8 and T. Join S and T with the 
right Line 8 T, and that applied to the graduated 
Equator, will give the Degrees and Minutes upon it 
equal to the Diſtance; which, ame into Mi- 
nutes, will be the Diſtance required. 

The Reaſon of this is evident from ger VIIL * 
it has bren there demonſtrated, that Radius i is: to the; 
DE of any Patallel, as the Length of any Archi 

nn uator to the Length of the ſame Arch om 
der Fe * a ee 
. 01 71 


* 

K 
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Times 60 Miles will be contained! in the Diſtance. be- 


Mercator 3 Sailing. 


f the Meridians of the two Places K and LR 
the yes and ſince in the Triangle P NK, 8 F 
is parallel to K N, therefore PN: PT: : NK -TS. 
Confequently TS will be the Diſtance of the r 


Places K and N upon the Parallel of 28*. _ 
If the Parallel the two Places lie on be not far un | 


ce Equator, and they not far aſunder, then their 
Diſtance may be fund - po Take 5 Diſtance 
between them in your Compaſſes, and apply that to 
the graduated. Meridian, ſo as one Foot may be as: 

many Minutes above, as the other is below the given 
Parallel, and the Degrees and Minutes intercepted, 


meduced to Minutes, will give the Diſtance. 


Or it may alſo be found thus: Take the Length 
of a Degree on the Meridian at the given Parallel, 0d 
turn that over on the Parallel from the one Place to 

e other, as often as you can; then as often as that 
ctent is contained between the Places, ſo many 


tween them; 
Caſe 4. When the Places differ botli in Longitude 
n 
Example. Suppoſe it were requi to e 
tance between che two Places à and e upon the Chart. 


By 
Prob. 2. Find the Difference of Latitude between 


them, and take that in your Compaſſes from the 4 
, «1 


vated Equator, which ſet off on the Meridian 
m a to h; then. thro 5 draw Bc parallel to d e, a 
b ac in your Compaſſes, 5 it to the Tos 
ated Equator, and it I ſhew the 0 
nutes contained in the Diſtance require 18 which — 4 
tiplied by 60, will give the Miles of Diſtance. 
The Reaſon of this is evident from Art. 8. of this 
$8. for it is plain @d is the enlarged Difference of 


Latitude, and a ) the Proper 4 z conlequently. 4 e the 


Mt... bas 10666406 proper. 
| * Prob. 


Ke 
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Prod, 5. To lay down a Place upon the Chart, it's 
Latitude and Bearing from ſome known Place upon 
the Chart being knowh ; or (which is the ſame) hav- 
ing the'Courſe and Difference of Latitude that a Ship 
has made, to lay down the Running of the Ship, and 
find her Place upon the Chart, . 
Example. A Ship from the Lizard in the Latitude 
of 30, oo North, fails 8S S W *till ſhe has differed 
her Latitude 36*, 40 Required her Place upon 
the Chart. n | ENG | 
Count from the Lizard at L, on the graduated 
Meridian downwards (becauſe the Courſe is Souther- 
ly) 36˙% 40 to g; through which draw a Parallel of 
Latitude, which will be the Parallel the Ship is in 
then from L draw a SSW Line L/, cutting the for- 
mer Parallel inf, and this will be the Ship's Place 
upon the Chart. 90 . | 
Prob. 6. . One Latitude, Courſe, and Diſtance, 
ſailed, given, to lay down the Running of the Ship, 
and find her Place upon the Chart. . ___ 
Example. Suppoſe a Ship at à in the Latitude of 
20% oo North, fails North 37, 20, Eaſt 19 
Miles. Required the Ship's Place upon the Chart. 
Havin 2 — the Meridian and Parallel of the 
Place a, Fi off the Rumb Line az, making with a 5 
an Angle of 37*, 20, and upon it ſet off 191 from 4 
to e; thro* c draw the Parallel c 5, and taking 4% in 
your Compaſles, apply it to the graduated Equator, 
and obſerve the Number of Degrees it contains; then 
count the ſame Number of Degrees on the graduated 
Meridian from C to b, and thro' þ draw the Parallel 
be, which will cut a c produced in the Point e, the 
Ship's Place required. 3 
4 Prob, 7. Both Latitudes and Diſtance ſailed, given, 
to find the Ship's Place upon the Chart, 
Example. Suppoſe a Ship ſails from a, in the Lati- 
tude of 20˙, o North, between North and Eaſt 291 
CESS S 2 | Miles, 


A 2 9s nn EIN. WE on co —ů—ů—ů— — Wee - — 
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Miles, and is then in the Latitude of 465 00 North z 
required the Ship's Place upon the Chart. dar 


Draw de the Parallel of 45*, and ſet off upon the 


| Meridian of a upwards, . @ h equal to the proper Dif- 


ference of Latitude taken from the Equator or gradu- 
ated Parallel. Thro” & draw Y c parallel to de; then 


with 191 in your Compaſſes, fixing one Foot of them 


in a with the other croſs be in c. Join à and c with 
the right Line a c, which produced will meet de in e, 
the Ship's Place required. - 3 | 
Prob. 8. One Latitude, Courſe, and Difference of 
Longitude given, to find the Ship's Place upon the 
Chart. | RR: A 


© Example. Suppoſe a Ship from the Lizard in the 


Latitude of 30, oo' North, fails S W W,, till her 
Difference of Longitude is 42 36“ required the 
Ship's: Place upon the C harr. $f 
Having drawn AE the Meridian of the Lizard at 
L, coutit from E to F upon the Equator 42*, 36, and 
thro' F draw the Meridian FG; then from L draw 
the S W4+ W Line LK, and where this meets FG, as 
at K, will be the Ship's Place required. | 
Prob. 9. One Latitude, Courſe, and Departure 
given, to find the Ship's Place upon the Chart. 
Example. Suppoſe a Ship at @ in the Latitude of 
200, o North, ſails North 37, 23 Eaſt, till ſhe 
has made of Departure 116 Miles; required the 
Ship's Place upon the Chart. 


Having drawn the Meridian of a, at the Diſtance 


of 116, draw parallel to it the Meridian & I. Draw 


the Rumb Line ac, which will meet EI in ſome 


Point c; then thro? c draw the Parallel cb, and a b 
will be the proper Difference of Latitude, and þ c the 
Departure. Take 4h in your Compaſles, and apply it 


to the Equator. or graduated Parallel; then obſerve 


the Number of Degrees it contains, and count ſo many 
on the graduated Meridian from C upwards to 55. 


Thro' 5 draw the Parallel h e, which will meet a © 


produced 


* 


3 
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produced i in ſome, Point As e, which i is the Ship's Place 
upon the Chart 

Hrob. 10. One Latitude; Diſtance, and Departure 
given, to find the Ship's Place upon the Chart. 

_ Example. Suppoſe à Ship at a, in the Latitude of 
20 O North, ſails 191 Miles between North and 
Eaſt, and then is found to have made of Departure 
116 Miles; required the Ship's Place upon the Chart, 

Having drawn the Meridian and Parallel of the 
Place a, ict off upon the Parallel 2 equal to 116, 
and thro' m draw the Meridian & 1; take the given 
Diſtance 191 in your Compaſſes, ſetting one Foot of 
them in a, with the other croſs æ ] in c, join ac, and 
thro? c draw the Parallel ; fo c will be the De- 
parture, and a6 the proper Difference of Latitude; j 


then proceeding with this as in the foregoing Problem, 


you will find the Ship's Place to be e. | 

Prob. 11. The Latitude failed from, Difference of 
Latitude and Departure giyen, to find the Ship's 
Place upon the Chart. 

Example. Suppoſe a Ship from a in the Latitude of 
207 o North, fails between North and Eaſt, ttill 
ſhe be in the Latitude of 457, oo' North, and is 
then found to have made o Departure 116 Miles; 
required the Ship's Place u 29k the Chart. 

' Having drawn the Meridian af a, ſet off upon it 
from à to 5 25 Degrees (taken from the Equator 
or graduated Parallel) the proper Difference of La- 
titude; then thro' þ draw the Parallel be, and make 
bc equal to 116, the Departure, and join'ac. Count 
from the Parallel of a on the graduated Meridian 
wards to þ 25 Degrees, and thro? h draw the Parallel 
be, which will meet ac produced. in ſome Point e, 
and this will be the Place of the Ship required. 

12. In Sec. VII. *tis plain, that the Terms Meri-" 
dional Diſtance, Departure, and Difference of Longitude, 
were ſynonymous, conſtantly ſignifying the ſame 
Thing; which e R_ from the Suppo- 


261 hy Nur "Sailing, =, 
ſition of the Earth's Surface being ptojected on 2 
Plane, in which the Meridians were made parallel, 
and the Degrees of Latitude equal ta one another, 
and to thoſe of the Equator. But lince 1 it has been 
demonſtrated (in this Seion) that if, in the Projection 
of the Earth's Surface upon a Plane, the Meridians 
be made parallel, the Degrees of Latitude muſt be 
unequal, ill increaſing the nearer they come to the 
Pole; it follows, that theſe Terms muſt denote Lines 
really different from one another. erence of Len- 
gitude is defined at Art. 14. Ser? III. diana! Diſ- 
tance at Art. 3. See. VII. and D's at Art, 9. 
of this Section. | 1 
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63.01 
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125 1.20311. 
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253-2] 313-41 373-7 
254-2[ 314-4] 374-7 
355-21 315-41 375-8 
158.2 316.5] 376.8 
257-21 317-51 377-8] 
258.2 318.5 


:3] 320: 5] 38078 
261.3]1321.5] 381.8 
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1 17 "91:0|151.1]211.1 
32.0; 92:0 152.1212. 
33.0 93.0|153-1]213.1 
4| 340! 94-0 [154.1]214.1 
351 35.0! 95.0[155-1 17821 
158] | 2 96. 0 1156.3 Sub 1 
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[45] 45:0 1056. 0165.102252 a : 
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1322.4 [1387.2 
1323.5 [1388.3f 
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1325.7 1390.4 
1326.7 | 1391.5, 
5 1327.8 | 139246 

1328.9 | 1393-7 
[1075.1 1138.2 6 1330.0 1394.8 
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1079-4 [11424 {1206-0 | 1269.9 [1334.2 [1399-1] 
1080.4 [1143-5 [1207-1 |1271-0 [1335.3 1400.2 
1081.4 [1144.6 [1208.1 | 1272.1 [1336.4 1401.3 1466.5 
1082.5 [1145.6 1209.2 [1273-1 [1337.5 | 1402.4 
1083.5 [1146.7 [1210.2 | 1274.2 [1338.6 1403.4 
1084.611147.7 [1211.3 | 1275-311339-7 1404.5 
1085.6|1148.8 [1212.4 | 1276.311340-7 1405.6 
1086.7 [1149.8 112134 |1277-4|1341.8 1406.7 
1087.7 [1150.9 1214-5 [1278.5 1342.9 [1407.8 
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Min. | Min. | Min. Min. Min. | Mis. 
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+ 4 | 10811.0. | 11590.5 | 12599.5. 

| 5 | 10822.5 | 11605.0 2619.1 
6 | 10334.2 | 11619.8'] 12638.9 
7 | 10845.9 | 11634.5 | 12658.6' 
8 | 10837.7 | 11649.3 12678.6 
9 | 10869.6 [1664.1 [ 12698.6 
10 | 10881.4 | 11679.1 [2718.8 
11 | 10893.3 | 11694.0'| 12739. 1 
12 | 1090;.2 | 11709.1:| 12759.5 
134 | 10917.2 | 11724-2'] 12780.0. 

| 14 | 10929.1 | 11739.4 PE 

| 16 109412117547 | 12821.5 
| 16 |] 10953.3 | 11770.0 | 12842.5 

{ a7 | 1c96g.5 | 1785.4 | 12863.5 
18 |40977-7 | 11800.9 | 128384.7 

{ 19 | 10989.9 | 11816.4 | 12906.0 

{ 20 | 21002-2 | 11832.0 | 129274 

| ar | 110145 | 11847.6 | 12948.9 
22 | 11026.9 | 11863.4 | 12970. 6 
| 23-| 21039.3 | 11879.2 12992.5 
24 1105.7 | 1895.1 | 13014-4 
| 25 | 11064-2 [ 11911.0 | 13036.6 
26 | 11076.$ | 11927-1 | 13058.8- 
27 | 1089.3 | 11943-+ | 13031.2 
28 11102.0 | * | 13103.8 
29 1114.6 | 11975.6 | 13126.5 
— 1 — —— — — 
* Tem, | Mis. 4 Min. 
e 


_— le —— a 


—_— 


mW tn i. _ 8 


— — —_— 


— — 


A „ 9 ,⁰§—ß-w-w tio be. en Lee ho ** 


„ — — a 


ws. AM. 
- 


A Table of Meridional Parts. 


= 
——_ 


1 88 
Min, 
3149-3 | 14905.8 
13172.3. | 14944-2 
5 4 13195-5 | 14983.0 
3 54 4.3218;8-{| 15022.3 
| 3444 133423 | 15963-4.0 
| 35-|- 1191, 13265. 9 15102. 3 8 
13 4724.7 1201.7 3489.7 5443 
1371 127.7 [1208.6 q 93257; I5184.2 
38.| 11230.9. 2125.6 [ 13337.8 [5225.8 
1 39 | 122440. | 12142.7 | 13362.1 | 5268.0 
Lo ain]. oy W's" 1 — 1 
140 / 11257˙2 [121 9 13386. 15310. 
at. [1270-5 2175.7 13411.2 1 1277 
6 42 11283.8 | 12194.4 13436.1 15397.8 
14592-1121 [3461-1 [152.1 
| 44 1310.6 123293 13486.3 | 15487,0 | 
1 45 | 11324-0. | 122 . 13511.6 | 15532.6 
| 46 | 11337.6 1228 * 15578.7 
147 11351. 12688. 13563.0, | 15625.5- 
| 437 11404. |,12308-8 5 135889 | 1563.0, 
| 21 a 78.4 | 42318.2,] 13615.1 /| 4571-9 © |. 
| 30 1192.2 1336.313641. 4 
4 157690 
51 86,9 466544 [ 13668. [5819.3 
5 7419-8 72.7 136947 5869.5 
5314337 2397. 7 | 1592044 | x 
$4 431447-7 | 12409-5. 1597217 
— +: — — 
334850 | 
8. 8 
| 1 1 1256s” 1 


A Oblique Sailing 8 


* SECT: Xl. 
of Oblique Sailing 


_ E Queſtions that may be 2 nn on this 
1 Head being innumerable, I ſh voy _ a EA, 


of the moſt uſeful. | TIF 


P ROB. . e e 1 


Coaſting along the Ws Flaw a Cape bear from 
me NNE, then I ſtood away NWZ W 20 Miles, 
and I obſerved the ſame Cape to bear from me NEZE ; 
required the Diſtance of the Ship from the 2 0 ac 
pon Station. #924 


CH or . „ 


Geometrical. 


Draw the Circle NWS E to repreſent the A 
aſs, NS the Meridian, and WE the Eaſt and Weſt 
Le, and let C be the Place of the Ship in her firſt 

Station; then from C ſet off 8 

upon the NWZ W Line, — 

CA 20 Miles, and A will ſo 

be the Place of the Ship in „ 

'V her ſecond Station. th 

From C'draw the NNE vt 
Line CB, and from A draw 
AB parallel to the NE E 
Line CD, which will meet 

Cg in B, the Place of the 

7 Cape, and CB will be the || £* 

Diſtance of it 4 Ship in it's firſt Station, and 29 

AB the ee in the Second. To find which I. 

= By | 


s 7 ' 
{ ' 


— . on 
I 2 | 
1 ; KEE. 
4 - | PR, *s Wh. 
» - *3 


55 — | 


In the Triang le AC B ate given AC, equal to 
20 Miles, the * A CB equal to 785 45 the 
Diſtance between the NN E and NWAW L Ke 
alſo the Angle ABC, equal to BCD (by 4. 36. 
Se. I.) equal to 330, 45, the Diſtance between the 


NNE ahd NEE Lines ; and conſtquently the An- 


gle A equal to 67, 30 (by Cor. 1. Art. 61. Sea, 19 

Hence for C B, the Diſtance of the Cape from the 
Ship in her firſt Station, it will be (by or 2. of O. 
ligue Trigonometry) j- 


8. ABC: AC 1s. BAC: CB. 


4. 2. As the Sint of the Angle B 33*, 45' 9:74474 
is to the Diſtance run AC - = 20 =» 1.30103 
ſo is the Sine of BAC = = 679, 30“ 9.96562 
to CB - - - - 33.26 - 1.52191 
the Diſtance of he Cape e from the Ship at the firſt 
Station, Then for An will be ( (4 the fame Caſe) 


S. ABC: AC 1 S. ACB: AB. 


7:6 As the Sine of B - 33%, 45 9.74474 
is to A 2 - 20, — - 1.30103 , 
ſo is the Sine of . 1 45 — 9.99137 
td KK. i; 2 5.31 - 4.54786 
the Diſtance of the Sip from ths Cape at her ſecond 
Stations 


PRO 2. 


| Cog an 1 the Shore I ſaw two Mathias the 
cit, bore from me NEbE 17 Miles, the other SSW 
16 Miles; required the Bearing and Diſtance of thels 
n from one * 8 ; 

2 


” ; i * 
” IG 
ur 4 wht 34 
bs, 
. þ 0 , ». wo ack 4 Mae 
| 1 _ 
l « 9 N * 
b + - Pia * * ro Ws © 
, | 'S, ö a * * . 
0 4 1 


p, 
- 


&4 Aa > « \ Ja bas IP 
259 - Oblique Sailing, © 


| tg 9 A 8. 
| 3 ane | 2 40 7 
DCA. 4.2012 
n drainn the Co 3 NWS E, let Cire 
| mg Comp the Place: 17 the Shi 


ſet off upon the NEZE 
Line CA 17 Miles from C 
do A, and upon the S'S W 
Line 'CB 20-Miles from C 
to B, and join A B, then A 
will be 7 Headland, 
and B the ſecond; "alſo AB 
will be their Diſtance, and 
the Angle A will be the 
n Son the NEZE 


Line, to find which 7 


Wd * 


#4 Caltultion.” 


In the Triangle ACB are given, Ae N -OB 20, 
and the Angle ACB equal to 101, 15, 2 — 
between the NE E and SSW Lines. Hence by 
Caſe 4. of Oblique Angular Trigonometry it will be 
As the Sum of the Sides AC and CB 37 1.56825 
is to their Difference 3 0.47712 


#1 is the Tang. of 4 the Sum 
of the Kol & A and B ** 7 _ 9.91417 
- nde 


to che Tang. of Half their P 
conſequently the Angle A will . * b . and t 
Angle B 35 345 alſo he Bearing of B from A 
will be $3 W 1* , 497, Weſterly, and the Bearing 
of A from B will be NZE 1* * 400 Eaſterly. 


Then for the Diſtance AB it will 'be, by 0% 2. 


wii 5: go T! 4 En a2 


Ha ©» 


by 7 2 i 
oh we} 


Oblique ane. | 29 3 
lan 

& e. As the Sine of A - ' 43% 17 Sr 763327 
is to CB 2 20 - -  I.30103 


6 fo is the Sine of C - 1015, 11 - "9.99157 
e to Al 223.6 734 
5 the Piber been the ono lands. 
T2 9 YT om 
7 ir 0 B. 3. 
C Coaſtio along the Shore I ſaw two Headlands, the 
A firſt bore from the NW#N, and the ſecond NNE; 
0, then ſtanding away E N 4 Northerly 20 Miles, I 
B fognd: the firſt bore from me W N W Weſterly, 
nd and the ſecond NW < Weſterly; required the 
he Mn 200 l theſe tie Fleaglands: 
E. 
| Geomericalh, 
Hiring drawn the Compaſs NWSE, let C repre- 

fax thoſe ce of the Ship, from which dan the 
20, | 
ace 
by 
$20 
712 
417 4 
3 4 
the 
\ A A 
ring 74 
fe 2. Y WIA „dene 4 5 ; 


NW3N Line CB, and the NNE Line CD, 21 
the ELN a N Line CA, which make equal to 20. 
U 3 | From 


294 Oblique Sailing. N 

From A draw AB parallel to the e WN. W 1 Lide 
and AD parallel to the.N W W meeting the two 
frſt Lines ip the Paints B and D; then B will be 


the firſt, and D the ſecond Headland. Join the 


Points B and D, and BD. will be the Diſtance. be- 


tween them, and the An gle CDB the Bearing from 


the NNE Line, To find which 


Ni * T4 I 
By Calculation. 79 | A 


In the T riangle ABC are given the Angle 
BC A, equal to 104*, 04', the Diſtance between 
the N WON Line, and the EN EE Line, the Ang, 
BAC equal to 36®, 34, the Diſtance between the 
| WSW. W Line and the WNW W Line, tho 
Angle A BC equal to 397, 22", the Diſtance between 
the ESE E Line, and the S Ws Line, alſo the 
Side CA — ual to 20 Miles, whence for C Bit will 
be, by Caſe 3 2. of Plane T. ee; 


As the Sine of CBA - - 39% 22 9.30228 
is to AC - - /-\- 20 - '- 1.30103 
ſo is the Sine of BAC 36“, 34 9.77507 
to RM „ 1% 1. 27382 
the Diſtance between the firſt Headland and the Shi 8 
in her firſt Station. | 


2. In the Triangle A C D, are given the Angle 
ACD equal to 47, 49, the Diſtance between the 
EN Ez E Line, and the NNE Line, the Angle 

CAD «qual to 92®, 42, the Diſtance between the 
WSW W Line, and the N4W + W Line, the 
Angle CDA equal to 39*, 22 the Diſtance be- 
tween the SS W. Line, and the SPE E Line, alſo 
the Leg C A equal to 20. 

Hence for CD it wal be, by Caſe 2, of Oui 


Trigonometry, 


Dua Oe 0» 


| 15 Oblique Trigonometry) - 
8 


Pors bearing Eaft 9 Miles Diſtance from her; re- 


Oblique Sailing: 295 
As the Sine 99 — 1 | 39, 22, 1 9.80228 
to A 00. 1.30103 
ſo is the Sine of cap. - ES 3 - 9:99960 
© OD” >> ov 49835 
the Diſtance between the ſecond "Headland, and the 
2 in her Grſt Station, 


3. In the Triangle BCD are given BC 18. 75. | 
CD 31.5, and the Angle BCD equal to 56*, 1, 
the Diſtance between the N W. N Line, and the 
NNE Line. 

Hence for the Angle CDB it will be (by Caſe 4. 


the Sum oF the Sides ik 29 ay 1.70148 
4 to the 1 * Sides 12. * = 1.10415 
o is Tangent o um - 
of the — A Angles 61 e 
to Tang. of Half their Diff. 25% 4 - . 9.67456 
conſequently the Angle CBD. is 875, 10, and the 
Angle CDB. 36˙ 35. Hence the Bearing of the 
firſt Headland from he ſecond will be S 5 59, 8, 
W or S WOW ZW nearly, and for the Diſtance 
between them it will be, 
As the Sine of BDC - 36˙% 35' - 9.77524 
is to BC - - -. - 18,79 1.27382 
ſo is the Sine of BCD - 56%, 15* » 991985 
to BD - < -,- 26.21 _ $43 
W Diſtance between the two Headlands. | 


This and the firſt Problem, are of great Uſe i in 
drawing the Plot of any Harbour, or laying down 
any Sea- Coaſt, 


'PROB. 6 En _ 
* 'Suppoſe's Ship that makes her Wa good withia .. 
6 + Points of the Wind, at North, 4 nd to a | 


U4 quired 


. y — 

7 

* C5: & oq \ 

* * K 4 

- a4 * 

- p 4 1 * * 1 * | - 

4 — n — + 2 | 

- n . N — 
1 1 i 4 2 If « i , 
. 7 Let a F 1 Q LW F * A : 
7 _ 7 R 4 vi . l 
+ — 


quired the Courſe and Diſtance upon each Tack td 
gain the intended Port. e 3 
8 Geametrically, ß). (400 
Having drawn the Compaſs' NESW, ter C repre-" 

. ſent the Ship's Place, and ſet off upon the Raft: Line 
CA 86 Miles, ſo A will be the intended Pott. Dfau 
OD and CB on each Side of the North Line, at 5 f 
Points Diſtance from it, and thro” A*draw AB patal- 


181 my ule NIC 
8 : N 
Tx 
i | —_ 


TY 


— * - © * 6ͤ—u— 2 
* - — A 
* = . "= * 1 % * 1928989 % 
= 4 9 , 1 y 
" 2 
* * L 
j =_ 1 N 
* 4 _ 4 - 


12 5 \ hey * V. 5 "2 
lei to CD, meeting CB in B; the ENEZE Line 
CB, will de the Courſe of the Ship upon rhe Star. 
board Tack, and CB it's Diſtance on that Tack; | 
alſo the ESE E Line AB, will be the Courſe on 
the Larboard Tack, and B A the Diftance on that 


Tack. To find which 


— — 


* 


nine 2 Haie . 
In the Triangle ABC are given, the Angle A 
Fark Py 6 53, the auger ater the Eaſt ac 
E Line, c Ange ul 00-146? 14 
the Diftance between the ENE+E and the WNW 
Wines, the Angle BAC equal to 16*, 63, the 
Diſtance between the Eaft and SS EE Lines, alſo 0 
AC 1 | N 40 2 
Henge ſünce the Angles at A and C are equal, the 
Legs CB and BA will like wiſe be — to find i 
eicher of which ſuppoſe CB) it will be, by Caſe 2, 


ef Oe Trigonometry, \ 


3 
1 


* 
"FU : i * > 
=- i - * * 
#4 b . * 
. * 4 
AX 6 . % 4 ay 9 — 
* = 1 72 — J 2 * 


Current gan, 297 
As the Sinead B 10. 140”, 4 * - 


— = 9:74493" 
is to Ac N 86 — 1.93450 
ſo is the Sine of A 15 57 * 9.46303 
t -. 1. - Che 


che gd ane he Ship voi. on each Tack. 


** rel Variety. of ufefut Queſtions of chis Kind 
may e but the Nature of them being 
better under by Practice at Sea, we ſhall leave 


| them and 8⁰ on to Current RO 


* _ _ — — 6 — _—— Lt 
* ' - 1 


SECT. x0. 


Cura Cares and bow to make Alow- 
: ances Nu. 42 


CURRENTS are certain Serbe of "the 
„by which all Bodies (as Ships, — 

tie chere, are compelled to 1 weir Courſe 

or 4 or both; and ſubmit to che Nene imd 


preſſed e er 1 
| CATE) 4 44.1 90 


If the Current ſets juſt with-the-Courſe of the Ship, 
(i. e.) moves on the ſame Rumb with it; then the 
Motion of the Ship is increaſed, by as much Munde 
ene 4 the Current. - _ 
7 5 75 5 ar a Ty #17 Sf 

Sopot 2 Skip ſails SEZSat the Rate of 6 Mile 
an Hour, in a Current that ſets 8 E =S ? Miles 
Hour ; required her true Rate of ſai ling. 


\Here'it is evident that Shi Shak 
nil Fig wing (ys je ahi 


A rf w 5 1 


As E 


5 0 88 


p 21 IG | 7 


It ibe Current ſets diceftly nk the Ship's Go, 
then the Motion of the Ship is leſſened _ as FR 
as a » the Velocity of the Crete * 545 2 


Example. 


Suppoſe a Shi ails SSW at the ! Rate of 1 10 Miles 
an Hour, in a Current that ſets NN E 6 Miles an 
Hour; required the Ship's true Rate of failing, 

Here i it is evident that the Ship's true Rate of fail- 
ing will be 4 Miles an Hour. Hence it is plain, 

Cor. 1. If the Velocity of the Current be leſs than 
the Velocity of the Ship, then the Ship will get fa 
much 2 Head as is the Difference of theſe Velocities. 

Car. 2. If the Velocity of the Current. be greater 

that of the you >, then the Ship will fall ſo much 
ber 5 is the Diff erence of theſe Velocities. 
Laſtly, if the Velocity of the Current be 
—_ to "that of the Ship, then the Ship will ſtand 
ſtill; the one Velocity leſtroying the other. 


96 88 * J 265.1, .- 


11 the Current chwarts the Courſe of the Ship, then 
it not only leſſens or augments her Velocity, but gives 
her a new Direction compounded of the Courſe ſhe 
ſteers, and the Setting of the Current, as is ae 


from the following 


If. a Body at A be impelled by two Pues 2 at 


the ſame T1 . che one in the Direction AB ca- 
; : pable 


* 


N 


r 


} | ( 
2 * 7 
7 \ | — 
N 1 - . . 
f Io 
, oy 
' . ” | 8 
. | S8 Nee . a "48 7 
oy : 
. ws © 
| | * « 5 


” „ * 
. 5 » * 4 . * : 
1 | : * 
— 7 5 "4 * 22 —_ 4 NN * 
* * 5 or 3 ARA) AD TI. 
* * 44 td * 
= S = * * 


it from A to D in the fame Time: 


: Current a. 5 295 
ble to carry chat Body from A to B in a certain 


5 ce of Time, and the other in 
the © DireQion AD capable to carry 


Complete the Parallelogram A B 
CD, and draw the Diagonal AC; 
then the Body at A agitated by 
theſe two Forces together, will 
mve along the Line A C, and 
will be in the Point C at the End 
of the Time in which it would have moved along 
APD or AB with the Forces ſeparately applied.” , 
Hence the Solution of the following Examples will 


ee 

10 2302 1 Example . _ 
©; huppol@'n a Ship! Gals (by ihe Compaſs): ety : 

South 96 Miles in 24 Hours, in a Current that ſets 


Eat 45 Miles in the ſame Time; required the $ 
true Courſe and Diſtance, . Ar 


Seometrically. FI 
Trae AD (ſee the laſt Scheme) to repreſent the 


1. 
. 2 * „ * my ne; 8 * 
* 


South and North Line of the Ship at A, which make 


equal to 96; from Ddraw DC perpendicular to AD 
£qua! to 43, and join A C. Then C will be the Ship's 
true Place, A C her true Diſtance, and the Angle 
ak the true Courſe. T9, find which 


4 


Þy Ci. 
Fir}, For the true Courſe D AC, it oy be, by 


Caſe 4 of ReAangulay Ti Nigonometry, * 
| As the apparent Diſtance AD + 96 A 3 


® to the Current's Motian N 45 * "_— | 


WP 


300 o Solar 8 5 


. N 8 1,7 Tos {19,00900 - 
to the Tangent true Pp y . 
Courſe Bag * } 25% or 9.6704 | 
cqocqueatly 57 Ship's e S * oy 1 


01 SSE 2 37 Eaſterly. | 


_ or the true Diſtance AC, i wil be, b 
2, % Red 1 | | 
ue Sine of Fhe Courſe A 25", 97 _ - 9.62714 
8 N - 45 — "I 1.65321 
o is Radius U— - = = - 10.00020 
the true Diſtance Ac -- 106 2.02657 


Example 2. 


ſe « Ship fails SE 120 Miles in; 20 Howes, 
11 that ſets WN at the Rate of 2 Miles 
3 required the Ship's to ng; 
apr ia 7 n 442-41 


— 


Jags 


r 1 44 ror” 
E : ö 
cometrically. 1 1. 


Having drawn the Compaſs N ESW, let C repre- 
ſen the Place the Ship axed from ; draw the Sport 


190 


„ SF 


Sa 43-4 


e ge NT 
Se the Place e Ship caped at. FIR xd 


þ 4 
9] 1D 


2 = 

+ 44-4 72 - 
LA * 4 
* my” 
. 1 3 


4 - 
- - 


Current Calling 


38 
„s A draw A B parallel tothe WIN. tas CD, 
equal to 40, the Motion of the Current in 20 Hours, 


and join CB then Bill be the Ship's true Place at 
the End of 20 Hours, C B her true Diſtance, and che 


g dee Tv find which 


Hoke True ABG we mean 

450, an qual t 5 i 
— between the ES and SE 2 find the 

Angles B and C, and the Side C B. ö 


Firſt, For the Angles C and B it wil be, by Caſe 
4. of Oblique Trigonometry, _ 

N f the Sides CA and AB 160 2.20412 

5s to their Difference — » - $0 1.90309 
ſo is the Tang. of half the [ 6 8 
Sum of the Angles B and C4 3  10.51783 | 

to the Tang. of half their Diff. '58*, 450 10. 21680 
conſequently the Angle B will be 131 527 and the 
Angle AC B 14, 23. Hence the true Courſe is 
8 300, 37 E, or SSE 2%, o/ Eaſterly. Ka 


Then for the true Diſtance CB it will be, by 
Cafe 2. of Oblique Tngonomemmm. 


As the Sine of B. - 191%, fa 9.67198 

is to AC - - - - 120 Ac 2. gt 

ſo is the Sine of A - - 3 „ 45 974474 

to the true Diſtance 'C'B 39:53 — * 95194 
Exaniple 3. 


Vuppoſe a Skip coming out from Sea in the Ni ihe, 
Ras Sight of Sy Light, bearing N EG N Diane 
4. Leagues, it 2 then Fong Tide 9 gf E 


302 | Current Sailing. 
| Courſe and how far ſhe muſt ſail to hit t Lizard, 
which bears from Scilly Es S Diſtance 7 


＋ | Gemmetricaly. 
Having drawn the © NESW, let Are. 


P the Ship's Place at Sea, and draw the NEN 


e A8, which make equal to 12 Miles, ſo S will 


reſent Scilly. 
rom 8 draw SL equal to 51 Miles, and parallel 


to the E S Line: ; then L will repreſent the Lizard. 


From L draw L. C parallel to the ENE Lins, 


equal to 2 Miles, and from C draw CD equal to 5 


Miles meeting AL in D; then from A draw AB 
parallel to CD meeting LC produced in B; and 


AB will be the required Diſtance, = SAD the 


true Courſe. T 0 find whieh 
By Calculation. 


In the Triangle ASL are given the Side as NO | 


to 12 Miles, the Side SL equal to 31, and the Angle 


ASL equal to 1187, o/, the Diſtance between the | 
NEN and W N Lines, to find the Angles SAL. 


and SLA. | Conſequently, 250 Caſe 4. of Oblique 


2 9 9 4 it will * 


» = 0022 - 


tt. 


is 
ſo 
to 


Que Sailing, 392 
As the Sum of the Sides AS and 8L 63 1.79934 
is to their Difference - = - 39 1.391 
ſo is the Tang. of half the Sum? 6 
of the Angles SAL and SLA 30˙, 56,9. 77163 
to che, Tang. of half their Diff. 20%, 21' g. 56935 
conſequently. the Angle S A L will be 31% 17, and 
ſo the direct Bearin of the Lizard from the Ship, 
will be N 85, 02' Eaſt, or E N 6% 17'E, and for 
the Diſtance A L, it will be, by Caſe 2. of Oblique 
Trigonometty, 7 
As the Sine of SAL ij - 81% if, i. 9.89223 
is toSL, - - = 51 - <, - 1.70757 
ſo is the Sine of ASL - 118*, of - 9.94546 
to Al.... 57.65 - - 1.76080 
the Diſtance between the Ship and the Lizard. 


ar in the Triangle DLC, are given the Angle 
to 17% 327 the Diſtance between the ENE 
oF 85%, 02' E Lines, the Side LC equal to 2 
Miles, the Current's Drift in an Hour, and the Side 
CD equal to 5 Miles the Ship's Run in the fame 
Time. Hence for the Angle D, it will be, by Czfe 
I. of Oblique Trigonometry, _ 7 
As the Ship's Run in 1 Hour DC 5 O. 69897 
is to the Sine of I 177 32 9.47894 | 
ſo is the Current Drife LC 0.30103 
to the Sine of ))) 3 9.08 100 
ar ſince by Conſtruction the 1 LAB 
is equal to the Angle L D C, the Courſe the oP 
mult ſteer i 8 885, 03" E. wi - 


Then for the Diſtance A B it vill be, by Caſe 2. 3 


. Oblique Trigonometry, 
As the Sine of B 155" 37 Fs - 9.61689 : 
is to A TL "— 37. 68 1 1.76080 >. 
ſo is che Sine of L '= 17%, 32“ 2 9. 7 
. 3 4.9060 — 1.62283 
es) n 


„„ | Geir ty: 


confequen 7 ſince the Ship is failing at e 


5 Mites an Hour, it follows, that in failing 8 855 45 


E 03 E, ſhe will arrive * 


. Exanglt 3 = 02 
10 Ship from q cer Heddlavd in the Latitude 
r 


of 24, 80 North, ſails SE#S 12 Miles in three 
Hours, in a Current "that fers between Nortii and 


' Eaſt, and then the ſame Headland is found t6 bear 


WNW. and the Ship to be in che Latitude of $9*, 


\ $2" North ; required the Setting | and Drift of the 
Current. l rt tt. 


— 


Having amen the Compaſs N ESW, let A whre- 
ſent the Flace of he e Ship, and draw the SE þ$Line 
AB equal to 12 Miles, allo che 
ESE Line AC. 
Set off from A upon the Me- 
ridian AD, equal to 8 Miles, 
the Difference of Latitude, and 
. thro D draw DC A tv 
the Eaſt and Weſt Line WE., 
meeting A C in C. nap, -and 
B N the gin Lane BC; 


che C will be the Ship's Place, the Angle ABC. che 


of the Current from the 8 Eb S Line, and the 
Line pong C will be the Drift of the Current in 3 Hours, 


To find which e he 
By Calculation. 


In the Triangle A DC, right-angled at D, are 


given the Difference of Latitude AD equal to 8 Rar 
the Angle D A C equal to 67*, 30. Whence for 
* the Diſtance the Ship has ſailed, it will be, 


% 0 ) 
ng - 
” > L 
8 a — * * 
- , 6 Po 44's * - 
Y C 8 8 +> 2 13 
- 1 1 
„ * n - Lo A me 1 X 4 3 - 7 " 
-* = "Tx : - 4a 1 - 
1 4+ - * 


* 
—_— of 
*. 


SS EPS 47 


is to the Diff, of 1 


KK 


en aal #6. 

As- Radius * K D N Wi 10.00000 
ide, A 155 . 0.90309 

1 bp Secant ve; * un 67 30 10. 41716 ; 


to the Diſtince run AC. = 209 * 32025 


Again, in the Triangle ABC, are given AB equal 

to 12 Miles, AC equal to 20.9, and the Angle BAC 

N to 3E 3545 the Diſtance between the SE 3 S. 
I; e 


wy dey. 

As the Sunn of the Sides AC and AB 32.9 1. £1720 
is to their Difference - - - - - 8.9 0.94939 
ſo is the Tangent of Half the 


Sum of the N B and e Fa. 7 9 7 oe 1806 


conſe vently the Angle 1 is 114%, 31% arid fo the 
ſing © Co ent will be N 81, o& E, or 


N 2, 27 Then for BC bas Surren 
Drife in 4 Hours jt vil be, | * 
As the Sine of B - = 114%, 81 — * 33005 
388 AC 20.9 „1.32025 

1 - 33» 45. - = 9.74474 

FSG eG 2.0 1.10719 


4 The Drift i in 3 Hours, a conſequently the 


oe: = ring 9 21 E 4 266 we; an Hout. 


Ni 
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SEC 1 W 


Concerning the Variation of the-Compals, 1 hin ts. 
" find it from the true and ob zee F or 
Azimuths of the Sun. 


e Variation of the Compaſs i is, ne 
North or South Point of the Needle ſtands 
from the true South or North Point of the Horizon, 
towards the Eaſt or Weſt; or 'tis an Arch of the 
Horizon, intercepted between the 3 — the 
Place of Obſervation and the m 
2, It is abſolutely neceſſary to ow — — | 
of the Compaſs at Sea, in order to correct the Ship's 0 
Courſe; for ſince the Ship's Courſe is directed by the 
Compaſs, *ris evident 26 if the Compaſs be wrong, 
the true Courſe will differ from the obſerved, and 1 
mo age the whole Reckoning differ from the : 
Tru 
3. The Sun's true Ampltudb is an Auch of the Ho- .. 
rizon comprehended between the true Eaſt or Weſt tl 
Point thereof, and the Center of the Sun at Riſing or - 
to 
th 


Setting; or it is the Number of Degrees, c. that 
the Center of the Sun is diſtant from the true Eaft 
or Weſt Point of the Horizon, towards the South or. 


n 
4. The Sun's magnetic Amplitude i is the F of 


Degrees that the Center of the Sun is from the Eaſt 717 

or Weſt Point of the Compaſs, towards the South or tic 

North Point of the ſame at Riſing or Setting. th 
5. Having the Declination of the Sun, together 

with the Latitude of the Place of Obſervation, we H 


may from thence find the Sun's true Amplitude, * 

the following aſtronomical Propoſition, S. 1 

As the Co-fene of | the Latitude | 17 ji 
* * 

15 to 4 Radius, | „ 1 — eee ev 


Coe eue Abe i e. ; 


rizon, intercepted between the Meridian and the ver- 


Horizon intercepted between the magnetic Meridian 


1 165 , ig 
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ſo is the Sine of the Sun's Declination 
to the Sine of the Suii's true Amplitude ; 


which vill be North or South, according a5 the Des 
clination is North or South. | | Gag” ED 


Example 


Required the Sun's true Amplitgde i in the Liritade 
of 4 „50 North, on the 4th Day of May, 1771. 


Firſ, I find from the third Table at the End of this 
Book, that the Sun's Declination the 4th of Mor, 
1771, is 15%, 56 North, then for the true (ua 
tude it will be, by the former 4 


As the Cog of the Lat. K 5 85221 Fa 9722 
is to Radius - = »- 10.00000 72% 


ſo is the Sine of the Decl. | 155 X 56 78536 e 
2 


to the Sine of the Amplit. 21, 37 - 9.5663 | 
which is North, becauſe the Declination is North at r 5 

that Time; and conſequently in the Latitude of 2. 1 
41*, 50 Nortb, the Sun riſes on the 4th of May, 
1771, 21*, 37, from the Eaſt Part of the Horizon 
towards the North, and ſets ſo much from the WA 
the ſame Way, 


6..T he Sun s tfue Axzinith is the Arch of the Ho- = off 4 


tical Circle paling through the Center of the Sun at 
the Time of Obſervation. 
7. The Sun's magnetic frimuh | is the Arch of the 


and the vertical, paſſing through the Sun. 5 
8. Having the Latitude of the Place of Obſerva- 
tion, together with the Sun's Declination and Alti- 
tude at the Time of Obſervation, we may find his 
.- Ne after the following Manner, WR” 
40 N 573% 2 MAKE”. | 
1128 $.24 000 | ic $6 ER 


, 0; * 115 7. 70412 


& 


308 Variation of the Compaſs. 


. ; | 4 + 6 p 4 4 . 
2 27.3 „en F 
Make i it, | | L N 2 


As the Tangent of Half the Complement fd ts 1 Ede, 

is to the 700 angent of Half the Sum of the Diſtante "ihe 
Sun from the Pole and Complement of the Altitude 

ſo is the Tangent of Half the Difference between the bir 


tance of the Sun from the Pole and Ca 7 the 
Altitude 


to-the Tangent of a fourth Arch: 85 | 9-4 
Which fourth Arch added to half the Complement 
of the Latitude, will give a fifth Arch; and this fifth 
Arch leſſened by the Complement of the Latitude, 
will give a fixth Arch. Then make it, 


As the Radius, © 

is to tht Tangent of the Alina, 
ſo is the Tangent of the fixth Arch 
to the Co: ſine 25 the Sun's Azimuth ; 


which is to be counted from the South or North, to 
the Eaſt or Weſt, according as the Sun is 898280 
with reſpect to the Place of Obſervation. 


If the Latitude of the Place and Declination « of the 
Sun be both North or both South, then the Declina- 
tion taken from 9oꝰ will give the Sun's Diſtance from 
the Pole; but it the Latitude and Declination be on 
contrary Sides of the Equator, then the Declination 
added to 90˙ will give the Sun's Diſtance from the 
neareſt Pole to the Place of Obſervation. 


Example. 


Ia the Latitude of 51, 32 North, the Sun kiving 
8 Th „39 North Decl. his Altitude was found by Ob- 
\ ſervation't to be 385 18; required the Azimuth, 


B 
ty 
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wy the firſt of the ; Drewoing Analogies it will be, 


As the Tangent of the Com 
te, plement 2 the Latitude - [NT ? FE. :M 54269 
he to the 19 0 of the Sum 
| of the Diſtance of the Sun Re 6 
7 from the Pole and Comple-f** * * 1 858 55 | 
be ment of the Altitude - - 1 
| ſo is the Tangent of half 12 7 
Differenſſe 9 2 190 92 1499 
| to the Tang, of a 4th Arch 40, 20 9.92885 
an | which fourth Arch 40 20, added to 19, 14, half , 
Ie, the Complement of the Latitude, gives a fifth Arch 
59*, 34 and this fifth Arch leſſened by 38*, 28, 
the Complement of the Latitude, gives the ſixth 
Arch 21*, 06“: Then for the Azimuth it will be, 
by the ſecond of the preceding Analogies, 
As Radius —— - — -.- - 10.00000 
is to the Tang. of the Altitude 38 18“ 9.89749 
'to ſo is the Tang, of the ſixth Arch 21, 06 9.58644 
ted to the Co: ſine of the Azimuth 72 „1 15 9.48393 
which, bectatt the Latitude is North, and the Sun 
the South of the Place of Obſervation, muſt be counted 
1 from the South towards the Eaſt or Weſt; and con- 
Ban ſequently if the Altitude of the Sun was taken! in the 
Morning, the Azimuth will be. S 72, 15 E, or 


ESE 4, 45 E; but if the Altitude was taken in 
che the Afternoon, the Azimuth will be 8 787 + 15 W, 
f1 or WSW 40“, 45 Weſterly, 


9. Having found the Sun's true  Amplindde; or 
Azimuth, by the preceding Analogies, and his 


/ing 4 magnetic Am H or Ariwub, by Obſervation, 
*tis. evident, they agree, there is nd Variation; but 


if they, diſagree, then if the true and obſerved Am- _ 
plitudes at the Riſing or Setting of the Sun, be bock 
15 9 X 3 of 


* 
q 


* k 
. * » : 
| "A 8 
* * hy . 
- . * » 3 Y * 
6 @ ® . * _ * » 
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of the ſame Name, i. e. either both North, or both 
South, their Difference is the Variation: But if they 
be of different Names, i. e. one North and the other 
South, their Sum is the Variation. Again, if -the 
true and obſerved Azimuths be both of the ſame 
Name, i. e. either both Eaſt or both Weſt, their Dif- 
ference is the Variation; but if they be of different 
Names, their Sum is the Variation: And to know 
whether the Variation is Katers or eh. obſerve 
this general Rule, vid. 

Let the Obſerver's Face be turned to che Sun, then 
if the true Amplitude or Azimuth be to the Right- 
hand of the Obſerved, the Variation is Eaſterly; but 
if to the left, Weſterly. 

To explain which, let NESW repreſent a Com- 
paſs, and ſuppoſe the Sun is really E5S at the Time 
of Obſervation, but the Obſerver ſees him off the 


a 


Eaſt Point of the campen and ſo the true n 
or Azimuth of the Sun, 1 is to the ri 5 ht of the Magnetic, 
* Obſerved > here tis 8 at the E 8 Point 


of ' 


5 


2 Variation of the Compaſs, 37 I 
of the Compaſs ought to lie where the Eaſt Point is, 
and ſo the North where the N4W is; conſequently 
the North Point of the Compaſs is a Point too far 
Eaſt, 4. n the Variation in ro Caſe is Eaſterly. 
The ſameè will hold when the Amplitude or Azimuth 
is taken on che Weſt Side of the Meridian. 2 

Again, let the true Amplitude or Azimuth be to 
the Left hand of the, Obſerved: Thus ſuppoſe the Sun 
is really EAN at the Time of Obſervation, but the 
Obſerver: ſces him off the Eaſt Point of the Compaſs, 
and fo the true Amplitude or Azimuth to the Lefr 
of the. Obſerved. Here it is evident, that the E4N 
Point pf the Compaſs ought to ſtand where the Eaſt 
Point is, and fo the North where the N & E Point is; 
conſequently the North Point of the Compaſs lies 
a Point too far Weſterly, ſo in this Cafe the Varia- 
tion is Weſt. The fame will hold when the Sun is 


h on the Weſt Side of the Meridian. 


Example 1. 


| Suppoſe the Sun's true Amplitude at Rifing is 
found to be E 14*, 20 N, but by the Compa it 
is found to be E. 269, I2'; ne the Variation, 
and which Way it is. | 


Since they are both the ſame Way, F 
From the magnetic * E 26, 12“ N. 
take the true Amplitude 2 E 0 N. 


and chere remains the Variation . 433% 52 E. 


which is Eaſterly, becauſe: in this Caſe the true Am- 
Oe is to the Wees of the Obſerved, 


* wy " 
. 5 
ö N LD) 
, 53 Y , Ti. : 0 J, 1 


7 
2 14 "Te 


/ . 
l * * 
i t 3 or was 
* 1 1 CT £33 E%g 3 
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* * k 
—_ © # 
FF, . 7 A Biz 4 'Y, v3 2 
* * 


Example 25 10 deen 649 le 


os Suppoſe the Sun's true Amplitude at Setting is. is W 
$4*, 26'S, and his magnetic Amplitude W 23*, 17 | 
85 ; required the Variation, and which mrs it is. 


Since they lie both the fake Way, aboraibes 
From the Sun's true Amplitude' - W 34*, 26 8. 


* 


take the magnetic Amplitude W 23 , 13 8. 


there remains the Variation - - 11 , 13 W. 


which is Weſterly, becauſe the true Amplitude, in 
this Caſe, is to the Left-hand of the Obſeryed, 


Example 3. 


Suppoſe FG Sun's true Altitude at Riſing is found 
to be E 13*, 24' N, and his Magnetic E 12, 32 8; 
required the Variation, and which Way it lies. 


Since the true and obſerved Amplitudes lie dif- 
ferent Ways, therefore * 

To the Amplitude - - - - - E 13% 24 N, 
add the magnetic Amplitude - - E 12 , 32 $S- 


the Sum is the Variation „ 22 25 a 56 W. 


- 


1 


Aich is 'Welterly, becauſe the true Am plitude i 
in this Caſe, to the Left of the Obſerved. | ad. 


3 the Sun's true ele tere at Setting is found 
Fr W 80%, 24 N, but his magnetic ene 1s 
10 2 1308 ATT z: required the Variation. 41.30 


obſerved | at Lotidon, in the Year 1580, to be 115, 


2 Compaſs. - 315 
To the true Amplitude - W 8, 24 N. 


. 


add the magnetic rn e, Wie , 13 S. 
te Suntin eg tent 1 "7 PTE 


de Woobun qm Dine 
which: is Eafterly, W true Kaen is 4b 
the Right of the Obſerved. 


a | $z0t3 237 3, 18% | py F: BY — 
be er 7 Benne 6. 19-4 ee 
fo Suppoſe the Sun's true Azimuth at the Time of 
Obſervation, is found to be N 86 40 E, but by 


the Compaſs it is N 73*, 24 E; required the * 
riation, and which Way it lies. (8 


Boo! * 


- 
4 MY * — 


From the Sun's true Azimuth : * yes Fee tans 
take the magnetic - - - N 73, 24 E. 


there remains the Variation 13, 16 E. 


which: is Eaſtefly, becauſe the true Azjmath's is to the 
Right « of of the Obſerved. _ 


Example 6. 


1 the Sun's true Azimuth is 8 3%, 24 E, 
and the Magnetical 8 4, 36 W; required the Vari- 
ation. and which Way it * | | 


To the true Azimuth - = * 8 8 355 36 E. 
add the magnetic Azimuth - 84, 36 W. 
che Sum i is the Variation - - — - 8 1 


which is Weſterly, becauſe the true Azimuth i 1 in 
thin Nyon to t the Left of the Obſerved. | 
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15 Eaſterly, andi in the Year 1622 it was 6%, & 


alſo in the Year 1634, it was 4, og E, aul de. 


creaſing, and the Needle approaching the true Meri- 
dian, till it coincided with it, and then there was no 
Variation; after which, the Variation n to be 
Weſterly, and in the Year 1672, it was obſerved to 
be 25, 30 W, alſo in the Year 1683, it was 4, 30 


M, and ſince that Time the Variation ſtill continues 


at London to increaſe Wefterley ; but how far it will 
that Way, Time and Obſervations will probably 

bet the only Means to diſcover. 
„at Paris, in the Year 1640, the Variation 


By 3*, 09 E, and in the Year 1666, there was no 
| Variation; but in the Year 1681, it was 25, 30 W,. 


and ſtill continues to go Weſterly. 

In ſhort, from. Obſervations made in different Parts 
of the World, ir appears, that in different Places the 
Variation differs both as to it's Quantity and Deno- 
mination, it being Eaſt in one Place, and Weſt in 
another; the true Cauſe and Theory of which, for 
Want of a ſufficient Number of Obſervations, has noc 


as yet bern fully explained. 


, - 
„ * 
— — —— 
* — * * ——— — * 9 — — * 


SECT. MV. 


The Method of Keeping a Journal at Sea, and 2 to 
corre it, by making proper Allowances for the Lee- 
way, Variation, Sc. 


„LEE. WAY is the Angle that the Rumb 
Line upon which the Ship endeavours. to 
fat makes with the Nb the really fails upon. 
This is occaſioned by the Force of the Wind, or 

e of the Sea, when ſhe lies to the windward, 


Fog cloſe hauled, which _ her to fall off * 
li e 
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h glide Side-ways from the Point of the Compaſs ſhe 
— capes at. Thus let NES W repreſent the Compals, 
i- and ſuppoſe a Ship at e 
0 C capes at, or endea- 2 
e vours to ſail upon, the ö 
0 Rumb Ca; but by 
0 the Force of the Wind, 
8 and Surge of the Sea, . 
ll ſhe is obliged to fall 
y off, and make her Way 

| Foe upon the Rumb 
n 3; then the Angle 
0 a C is the Lee-way, 
2 and if that Angle be | 5 

equal to one Point, the Ship is ſaid to make one Poi 

ts Lee-way, and if equal to two Points, the Ship is ſaid 
EC to make two Points Lee-wway, &c. 
J- : ; | 
A 2. The Quantity of this Angle is very uncertain, . 
Ir becauſe ſome Ships, with the fame Quantity of Sail, 
1 and with the ſame Gale, will make more Lee- way 


than others; it depending much upon the Mould 
and Trim of the Ship, and the Quantity of Water 

in that ſhe draws. The common Allowances that are - 
generally made for the Lee-way, are as follow : 


1. If a Ship be cloſe-hauled, has all her Sails ſet, 
the Water ſmooth, and a moderate Gale of Wind, 
2 ſhe is then ſuppoſed to make little or no Lee- way. 


2. If it blows ſo freſh as to cauſe the fmall Sails to 
be handed, *tis uſual to allow one Point. h 


b EH 3. If it blows fo hard that the Top-ſails muſt be 
0 cloſe reefr, then the common Allowance is two Points 
1. 4. If the Top · ſail muſt. be handed, then the Ship 
d is ſuppoſed to make between two and three Points 
le _—— | e 
S. When 
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1 When both Top- ſails muſt be handed, then the 
Allowance is about four Points for Lee: a y. 


6. If it blows ſo hard, as to occaſion the bore- 
Courſe to be handed, the Allowance is between 55 
and 6 Points. 


7. When both Main and Fore-Courſes muſt be 


| Kanded, then 8 or 6, Points * e * 
for en 


8. When the Mizen is handed, and the e 
trying a Hull, ſhe is then ee e Wes 7 
Ty for Lee-way. 


3. Though theſe Rules are ſuch as are TIE 
made uſe of, yet fince the Lee. way depends much upon 
4 B the Mould and Trim 

N mmm, af the Ship, tis evident 
| that they cannot exactly 
ſerve to every Ship; and 
3 therefore the belt Way 
is to find it by Obſer- 
vation: Thus, let the 
Ship's Wake be ſet by 
. a Compaſs in the Poop, 
2 and the oppoſite Ramb 
is the true Courſe made 
good by the Ship; then 
the Difference between 


this and the Courſe 


| 8 given by the Compaſs in 
the Bittacle, is the Lce- way required. If the Ship be 
within Sigbt of Land; then the Tee- way may be ex- 
ackly found, by obſerving a Point on the Land which 
continues to bear the ſame Way, and the Diſtance be- 
tween the Point of the Compaſs "it lies upon, and the 
Point the Ship capes at, will be the Les. way. Thus, 
ſuppoſe a Ship at C, is lying up N4W towards A; 


but : 


a6 4 ed A ood ent ST ES. at ad as As i; ov ET + 


— - Sa PRI" "I, Py 2 a _ <4 an i. E 


6 


4 n SS * ——_ _— = 


e 


e 
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but-inſtead of keeping that Courſe, ſhe is cartied on 
the NN E Line CB, and conſequently. the Point B 
continues to bear the ſame Way from the Ship: Here 
tis evident, ut the, Angle A CB, or the. Diſtance 
between the NV W Line that the Ship capes at, and 
the NN E Line that the Ship really ſails upun, will 


be the Lee-way. 


* 10 Mt * os 1 f be. - OK 21 3 * 4 
4. Having the Courſe ſteered, and the Lee. aua 
given, we may from thence find the true Courſe by 


the following Method, viz. Let your Face be turned 


directly to the Windward, and if the Ship has her 
Larboard Tacks) on Board, count the Lee. way from 
the Courſe ſteered towards the Right-hand ; but if 
the Starboard Tacks be on Board, then count it from 
the Courſe ſteered towards the Left-hand. Thus 
ſuppoſe the Wind at North, and the Ship lies up 
within 6 Points of the Wind, with her Larboard 
Tacks on Board, making one Point. Lee-way z. here 
*ris plain, that the Courſe ſteered is E NE, and. the 
true Courſe EN; alſo ſuppoſe the Wind is at 
NNW, and the Ship lies up within 6 f Points of 


the Wind with her Starboard Tacks on Board, mak- 


ing 1 Point Lee way; tis evident that the true 
Courſe, in this Caſe, is WS W. | 


. We have ſhewed, in the laſt Section, how to 
ind the Variation of the Compaſs; and from what 
has been ſaid there, we have this general Rule for 
finding the Ship's true Courſe, having the Courſe 
ſteered and the Variation given, vi. Let your Face 
be turned towards the Point of the Compaſs upon 
which the Ship is ſteered; and if the Variation be 
Eiſterly, count the 5 of it from the Courſe 
ſteered, towards the Right-hand; but if Weſterly, 
towards the Left-hand; and the Courſe thus found 


s the true Courſe ſteered. Thus, ſuppoſe the Cqurſe 
ſteered is N E, and the Variation one Point e | 
4 | e 


4+ 
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then the true Courſe ſteered, will be NNE; Alſo 
ſuppoſe the Courſe ſteered is NE ZE, and the Va- 
riation one Point Weſterly; then in this Caſe, the 
true Courſe will be NE, and ſo of others. * 
Hence, by knowing the Lee-way, Variation, and 
Courſe ſteered, we may from thence find the Ship's 
true Courſe ; but if there be a Current under Foot, 
then that muſt be tried and proper Allowances made 
for it, as has been ſhewn at Se. XII. from thence to 
find the true Courſe, . | | 


6. After making all the proper Allowances for 
finding the Ship's true Courſe, and making as juſt 
an Eſtimate of the Diſtance as we can; yet by reaſon 
of the many Accidents that attend a Ship in the Day's 
running, ſuch as different Rates of failing between the 
Times of heaving the Log, the Want of due Cate at 


the Helm, by not keeping her ſteady, but ſuffering 


her to yaw and fall off, fudden Storms when no Ac- 
count can be kept, c. the Latitude, by Account, 
frequently differs from the Latitude by Obſervation, 
and when that been, tis evident there muſt he ſome 
Error in the Reckoning; to diſcover which and where 
it lies, and alſo how to correct the Reckoning, you 
may obſerve the following Rules. 


1. If the Ship fails near the Meridian, or within 2 
or 2 + Points thereof; then if the Latitude by -Ac- 
count, difagrees with the Latitude by Obſervation, *tis 
moſt likely that the Error lies in the Diſtance run; for 
it is plain that in this Caſe it will require a very ſenſi- 
ble Error in the Courſe, to make any conſiderable Er- 
ror in the Difference of Latitude, which can't well hap- 
pen if due Care be taken at the Helm, and proper 
Allowances be made for the Zee-way, Variation, and 
Currents. Conſequently if the Courſe be pretty 
near the Truth, and the Error in the Diſtance run 
regularly 
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regularly thro! the whole, we may from che Laktose, 
ded by Obſervation, correct the Diſtance and 
a by —_— ts the nen * 


As the Difference of Latitude by Account 

is to the true Difference of Latitude, „ 
en pee, by Account — 
0 the true | K 
and ſo is tbe #2 Dibance by Account N 

to the cru droit Difpance. 


The Reaſon of this i N in; for let AB denote the 

| Meridian of the Shi , and fu rs Mo 

| n the Rumb A oe the Mer 15 
till by Account the is found in =p — 
conſequently her ence of Latitude 
by Account is A B; but by Obſerva- 
tion (he is found in "the Parallel ED, 
and ſo her true Difference of Latitude 
is AD, her true Diſtance A E, and her | 55 
true Departure D E,; then ſince the 
Triangles ARC, A DE are fimilar, B 
it will de AB:AD::BC:DE and 
AB: AD :: Ac: AEK. 


Example. | 


Suppoſe A Ship from the Laticade of 45, 20" 
North, after having failed upon ſeveral Courſes near 
the Meridian for 24 Hours, her Difference of Lati- 
tude is computed to be upon the whole 95 Miles 
Southerly, and her Departure 34 Miles Eaſterly; but 

by Obfervation- ſhe is found to be in Latitude of 
43% % North, and conſequently her true Diffe- 
rence "of Latitude is 130 Miles Sdutherly; then 
for che true Departure it will de, As the Diffe=' 
rence of Latitude "7 Account 95, is to the true 
CS. -. | Difference 
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Difference of Latitude 130, ſo is the Departure by 
Account 34, to the true Departure 46.52, and ſo is 


the Diſtance by Account 100.9, to the true Diſtance 


138. | 


2. If the Courſes: are for the moſt part near the 
Parallel of Eaſt and Weſt, and the direct Courſe be 
within 5 4 or 6 Points of the Meridian; then if the 


Latitude by Account differs from the obſerved La- 
titude, it is moſt probable that the Error lies in the 
Courſe or Diſtance, or perhaps both; for in this Caſe 


tis evident, the Departure by Account will be very 
nearly true; and thence, by the Help of this, and 
the true Difference of Latitude, may the true Courſe 
and direct Diſtance be readily found by Caſe 4. of 
Plane Sailing. ; | 


Example. | 
Suppoſe a Ship from the Latitude of 43*, 50 
North, after having ſailed upon ſeveral Courſes near 
the Parallel of Eaſt andgWeſt, for the Space of 24 
Hours, is found by dead Reckoning to be in the La- 
titude of 42*, 45 North, and to have made 160 
Miles of Weſting ; but by a good Obſervation the 
Ship is found to be in the Latitude of 42*, 35 
North ; required the frue Courſe and dire& Diſtance 
failed. ER) | 
With the true Difference of Latitude 75 Miles, and 
ure 160 Miles, we ſhall find (by Caſe 4. of Plane 


Sailing) the true Courſe to be S 645, 53' W, and 


the direct Diſtance 176.7 Miles. 


3. If the Courſes are for the moſt part near the 
middle of the Quadrant, and the direct Courſe 
within 2 and 6 Points of the Meridian ; then the 
Error may be either in the Courſe, or in the Diſ- 


tance, or in both, which will cauſe an Error 


both in the Difference of Latitude and Depare 
ture, 


Seen 


358, ES 2 Aa AA Mae 


%” yg wv Wo —_ 


W- 2; Youral + at Sat. 3 22t 
chen u FRO which, having found the true Diffe- 
rence of Latitude by Obſervation z with this, and 
the direct Diſtance by dead Reckoning, find a new 
Departure (by Caſe 3. of Plant Sailing) then half the 
Sum of this Departure, and that by dead Reckoning, 
* n ure.z and con- 
is, and the true Difference of Lati- 
9 — — 8 Caſe 4. of Plane Sailing) find the 
ce. 


Example. | 
pls 2 this from the Latitude of 44* 38 
N. „ fails -A South and Eaſ upon ſeveral 
Cog. near the Middle of the 8 for the 
Space of 24 Hours, and is then found, by dead 
Reckoning to be in the Latitude of 42 15 North, 
and to have made of Eaſting 136 Miles; but by Ob- 


ſervation ſhe's found to be in the Latitude of 42, 4 
North. Required her true Courſe and Diſtance. + 


cc... | 
With the true of Latitude 154 Miles, 

and the direct Diſtance by dead Reckoning 197.4 
you'll find ( Caſe 3. of Plane Sailitg) the new De- 
parture to be 123.4, and half the Sum of this, and 
the Departure by dead Reckoning, will be 129.7 the 
true Departure z then with this, and the true Diffe- 
rence of Latitude, you'll find ( Caſe 4. of Plane - 
Sailing) the true Courſe to be S 407, 7 E, and th he | 
direct Diſtance 200.9 Miles. 


7. In keeping a Ship's Reckoning at . 
3 Method is to take from che Log- board, 
the ſeveral Courſes and Diſtances ſtemmed by the 
Ship the laſt 24 Hours, and to transfer theſe tage- 


ther with the moſt remarkable Occurrences into 3 


the po. arena in which alſo are inſerted tae Courſes | a 
Y corrected, - 
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corrected, and the, Difference of Latitude and Dif- 
ference of Longitude made good upon each; then 
the whole Days Work being finiſt'd in the Log- 
Book, if the Latte by Account agree with 


Latitude by Obſervation, the Ship's Place will 14 


truly determined; if not, then the Reckoning muſt 


be corrected accordihg t to the POS ROS and 


Placed? in the KO 


y * 


The Form of the Lie-Book and — Wel | 
with an Example of 2 SKA Work, you have here 


ſubjoined. 


Note, To expreſs the tt of the Week, they 
commonly uſe the Characters by which the Sun and. 
Planets are expreſſed,'viz. © denotes Sunday,) Mon- 
day, à Tueſday, Wedneſday, MY burſaay, - Q Hi. 
40, and h denotes 2 n 
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[Weather till near 


© Fair Weather, 
Four this Afternoon 


1 took my Departure 
from the Lizard, in 
the Latitude of 5*, 
[nf come it hearing 

E, - Diſtance five 


Leagues. 


Sails. 


Aer Toer this 
ming, requent 
moni with thick 


all our 


Noon. 


The Variation 1 
reckon to be one Point 
Weſterly. | 


The Gale increaſ- 
ng, and being under 


| 


{| oo cod 


a The 


1953, \} 


Rauer the Ship, 


by Account, has PR to res 


— of 47 We North, and has differed her 


an Wy good 515 gu 


; fo this Day I have: made 


37 W. e cd er 


At Noon the Lizard bow Gor ine 11% 75 E 
Diſtancy/ 257. 4 Miles, and having obſerved the La- 
titude, I f it agree with the Lacityde by Ac- 


count. 


* 
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5 Fu Log: Book. FA 3 
— — —— k 
i IN. 2 aas Obſervations and 
a 2. Accidents: #— 
| 9971 | 22 ob 


SSW 


| This 24 9 


I Handed. the Maia ſtrong Gale of 
wh and -Fore- ourſes, Win and vari- 
Leu 6 . 
214 alach : 2 103A f aide 507 9509) 
bn end | Ano „en 10 50000 
dad * ot; W > 2 2 9. uns 10. 
8| 1] 1 |The Wind increaſ-| The Variation 1 
[9] 7]. fing, we tried a Hull, judge to” be 1 
10111 Lee. way 7 Points, Point Weſt. 
44 i ep e e 930 21 bavot 1 
12 1 1 f by 
11 2 IS W4W NWA4W 
2| 1] x3 | Set main-Sail, Lee- 
311 way 4x Points. 
1411 
51 1 | 
6] 1] 1 
71 
8] 4 SVE SWþhW 
9 4! 1 set Fore-fail, Lee- 
10 4| 1 |way 3 Points, | | 
118 Lat. by Obſerva- 
12" 4 1 — 47 00 N. 
c — — 


2 - 4 


A Fournal at Sa. 227 


— e . - | 1 
| 7721111 
. Courſes Correct. | Diſt, Dif. Lat., Dif. Long. 
nd F f FE 1% ee N-+ . "ls +, 4 W 
— 132.5 17.8 1377 | 
— ESE. 6 | 2.3 10.6 
2 SzE 7G . 8.2 1.3 
o | EX: [ £5 E 
of Hence the Ship, | by Account, has come to the 
Latitude. of 47” , 17 North, and has differed her - 
| Longitude 49' Eaſterly ; conſequently ſhe has got 
o 1% 16' to the Weſtward of the Lizard, and has 
70. made her Way good the laſt 24 Hours, S 49*, o8' 
5 E, Diſtance 44-3 Miles. | 
1 At Noon the Lizard bore. from me North: [97's 7 
Ty Eaſt, Diſtance 170.6 Miles. | 
| This Day I had an Obſervatics, and found the 
Latitude by Account to difagree with the Latitude 
by Obſervation by 11. Minutes, I being ſo much 
further to the Southward than by Dead Reckoning, 
which by the third of the — Rules , correct 
as in the ee ee | 
V _ 1 - 
' 
Va- | 
N, | 


4 Io from the Lizard toward! Jamaica, in the Ship . 
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J. „ | 7. M. Commander. 

| Week Month[Mon | pros — — y . 
Days | Years | winde [Direct Courſe Pit. Latit de Wi 2 - N 1 

Mgt — NIE [S373 e ee 1 
33 * 131 I 5 : & Accidents. | 
E 1 | 7 75 by et 1 as 9 of 5 W 3 = the . 
-D | y | 8 . ä „31 E. Tisard, it bearing 
2er | . Ditance 3 
S 27 E 8 34, O1E 48.2147 o& 15 35 W Leagues. f 
S | NWaWl > ; 35 W|At Noon che Strong Gales of 
8 S WW 8 | | | 8 Lizard bore Wind and vari- 

WE" 1 | 1 SI 5 55 W. able. | 

' 1 2 . 2 D 183 Mil. 6 — | 
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Def. TH E Area of any plane Surface in Inches, 
Feet, or any other Meaſure, is the Num- 
ber of ſquare Inches, Feet, Ac. that the Surface con- 


f. Let ABCD repreſcat « jeftangular Parts. 
gram, and ſuppoſe the Side AB, or DC, contains 


| eight equal Parts, 
wr. F ? hy 1 —＋ — the Side AD 
F oa es £1 26s Wh AI fame Parts; then 
NEN * . | 1B let the Lipe AB | 


„ be moved along in 
the Direction of A D till it has come to E F, . 5 
AE or FB, the Diſtance of it from it's firſt Situation, 
may be equal to one of the equal Parts: Here tis evi- 
dent, that the generated Parallelogram AB FE will 
contain as many Squares as the Side AB cantai 
Parts (in this Caſe eight), each Square having, for it's 
Side one of the equal Parts into which AB or AD is 
divided. Again, let A B Move on till it comes to 
GH, fo ae 1 __ be equal Wi BF, - 
then 'tis plain that the arallclograc u AGHB will 
contain tee 3 as — AB contains 
ual Parts, each Square having one of the equal Parts, 
115 which AB or AD is Gated. for N and 
by the ſame Way of Reaſoning it will appear, that che 
Parallelogram ADC B will contain three Times as 
many Squares as the Side A B contains equal Parts; 
and, in general, that every rectangular Parallelogram 
1 1 contains 
4 


4 * — 
. , N bs # N - a 
- LO We . * - i 
OE RR” 
N * as , 
We * - * =", x4 - * 
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contains as many Squares as the Product of the Num- 
ber of equal Parts in the Baſe multiplied into the 
Number of the ſame equal Parts i in the Height con- 
tains Units, each Square having for it's Side one of 


the equal Parts. 
Hence ariſes the Soliition of the! following Pro- 


blems. 


— 
- 


1 Problem 1. 13 1 1 En 
'Ts End the Area of a ein Parallelogram, 
Rule. Multiply the Baſe into the perpendicular 
e and the Product is the Area sb 1 


. _ . 
tis w# > _ 4 o o «4 


Su ole the Baſe A B (ſe the 3 Fi as 
of > cual Parallelogt the poco is ſix 
Its in Length, and the Peſpendteblat AD three 


Inches, TOPS, the Area of that "HART | in. 


INES. Ig 

6 the Baſe AB 11." 30 5 FP 228 

3 the Tepee =D. DEP thi. xg I 

i, # — 7 M$ usb 

Pit 18 the Area of the bartl AB CD. , 
in Inches. 2 — 5 

ty © x Pw 4 „ [2210 9b 

01 et 1: 18 "3 7 we 2. 7 1 * ow > 


1 
+a. * 
© | 10.3 10 135 — 114 3 


. 1 * 
* 
11 


T6 find the Ates of an Oblighe- A eitar Paratic: 


] 

1 art Multi ply the Baſe into ehe Petpengicülüt 
Height, and the Product is the Area, The AA 
of this Rule 1 Is evident from Art: bg, Lell, J. 


- 
g 1 | 0 
p 2487. £ os 4 4 2 = 7 his 0 9 


5 5 , 

ef TE. * „ . 1 1 8 8 

4 : . 2 * 4 fy Fx 
* - 


r* 


1 


44a F * 
0 2 Denne | > . 


IC 
1- 
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n 98 a wv ed < 3 . > — y 1 
W 1 * 1 p 914 4 To a : „ * 1 
— 14 r 2 
= 
hw 4 4 — # 4 4 iS A oy Nr 
PAS * 7 * Ex le. 85 4 14811 
8 - N - 
* * - L 
. S £3 N . * 1 : 0 1 " © 18 " „ 
21 18 13 891 — - "ID - # ® "TE = +. + - . 7 4 U - 1 2 #3 2 — * 
* = > wb | _ +. ww 
: * ez t & Ke Saw 
Supp e the Baſe B - 


AD of the Oblique- _. r 
Angular Parallelo- 73 | 
gram . | TIL rb 
8, and t EY L tame ic. 
pendicular B E 12 AE "JO" ITED 6 
Inches; required the Area in Inches. 
Multiplying 30 the Baſe, into 12 the perpendicular 
Height, the Product 360, is the Area, or Number 
of 14 851 ale contained in the Foray F. pare” — 


 Priblem 3- JF 
To find the Area of a Triangle. _ . 
Rule. Multiply the Baſe into half ü the perpendi- 


cular Height, and the Product is the Area required. 
The Reaſon of this ! is FRY an Cor. 3. wake 68. 


Sept. J. I. if . N — - 1 — 1 = : i 
2 * 1 : Ta” 

i 20 3 , It ia 

1 AN. . ? 112 — bd . 4 2 : 1 

1 


18. the al: ABD, pole the Baſe AD : 
£6 Feet, and, the Per- "ads Dr wap h 
pendicular BC'14; ... 2 
quirgd the Area. 

The Baſe 56, multi- A 

d into 7, half the 
erpendicular, gives EE the Ae or ſquare Feer | 


 Fontained in the g Sven 1 5 4 
11 20 $8 3 


7 — | Prob 


; ''To find Rs Area of any . Figure. 
re N 4 | Rule. 


nn of MENSURATION;. 
Reduce the Figure to Triangles, by drawin 

Diagonals therein; then. find the — * each Ta 

an 3 the Sum of theſe is the Area of the pro- 


| poſed Figure. 
= | Required the Ares of the irregular Figure 
He Ou 


1 
, 


N 8 
Draw the Diagonals E H, E F, ED, DC, and DA, 
which will divide the Figure into fix Triangles, in 
each of which let fall from any one of it's Angles a 


: Perpendicular to the oppoſite Side; then ſuppoſing 
the Lengths of theſe to i they aye cel w th 
Figure, the Operation will ſtand as follows : | 
5 181 36 | AB DB 
on = +8r XS B 
2.5 U; 1665490 i 
. wm into io} 25.5 f the Triangle JE DF 
3 23 4 | [EFH 
94 a, 23). 192 9 | EGH 
. 343-5 the Area of the whole Fi- | 


Figure. 81 
* 


* ko de. cat 424%; + tel * 


is 144, which 197. th 


ſame will be 3.1416 nearly; and conſequently the 
— Diameter 


of MENSUR ATION 3 
o 00 
Rule. Through any three of ure Points 

draw a Circle (by Prob. 8. Se. 1.) will paſs 
through the teſt alſo; honda of this. 


Circle let fall upon any of the Sides a icular, 
and half this Perpendicular multiplied into the Sun 


- 


of the Sides, will give the Area required. 


R razr Area of 
the AB HD 


EF, the nter of whoſe 
circumſcribed Cirele is 
C, and the Pe icular 
CG from the Center up- 
on one of the Sides is 
20.8, each Side of the 0 
Polygon being 24. 

The Sum of the Sides 


u 10.6, half the | 
te Arc of he rope Hee: 


cular, gives 1497 


 agon. | 


10 has been found by Calculation, that if the 
Diane of a Circle be, the Circumferenee of the 


of any Cirdle will be to it's Circumference 
* 1416, 1 A 5 


Cor. 1, Hence, multphing the Dm of any 
5 * 416, the will be the Circum- 
Thus, 1 let the Diameter of a Circle be E 
— 96 mukiplicd by 3.146, will gire 113.0976, We 
ths Circumference of my yep Gee: Pt) 


. N E 
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Cor. 2. Hence, dividing the Circumference of a 
Circle by 3.1416, the Quotient will be the Diameter. 
So if the Circumference of a Circle be 75.3984, then 
this divided by 3.1416, will give 245 the Diameter 


of the propoſed Circle. 
Nass Circle being a Polygon of an infiniee Num 


ber of Sides, the Sum of all which is the Circumfe- 
rence, and the KN on ny of them the 17 5 | 


dius : Therefore 
" Ballas 6. 


1 1 " 
. = " 
N. 4 o 4 — . 7 


Given the Diameter of a Circle, to find it's Area. 

Rule. Firſt find the Circumference (by the firſt of 
the preceding Corollaries) which multiply by half 42 
Radius, and the a bode town's 


„ 6 | 5 03 0 366 160 
Required the Area of a Circle ears” uo 2 | 


WE 


” 


Firſt, I find the Circumference is 113. 0976, which 
multiplied by 9, 50 puny e ws ws ot eg | 
the * required. 


e | Problem 7. 


Tae Cincunſrenge of a Circle given, 10 0 iu 


Area. j 
Raule, Find the Diameter, by Gor. 23 then litt 
| ly the Circumference by half as es and the 
Produtt is the Area. | 


| 55160 Fl 1 0 
F 4 > 4 
Required r Area of a Circle, 51 Circomde | 


_ I e. 2 . 
a Perele gears, 24 Firk 3. 
Se. ; | 


1 
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„F ifs I find the Diameter to be 24; then multiply 


ing the Cirèchference 75. 3984 by half the Radius, | 
viz,-6, the K 4.52. 3904 1 is the Area required, 5 
. 5 „ Mo F 752004 $24 Rauen 
05; 1 F th 1 Problem 8. 7 
10 kid the Arew-of/an zus, > 


CLA 3 1 r 
Rule Multiply the greateſt- 1 into the aſs, 
and the Produdt i into 55 54 and this, laſt Product 


the Area. — 222 a 
ly 990.36  Eranple. 5»; 64 fe 

| | Sopot inthe Eli: ABCD, (he great Axic | 196 
| „ 
a | 7 
” 668 
; TOHTI CO 
q 2 2 354 ' 
5 7270 
\ n 
* ACis z6, and the leaſt Axis BD. 20; required the 
„Area of that Elliple. 
1 E Multiplying 36 into 20, the Product is 720, which! 
a0 multiplied into Elite“ giyes 565. 488, the Area . 
1 . the e | 
. 3 c 
7% 


* 


1 * 
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. A e dus Which'hath Length, Breadth, and 
Thicknels, wry VG A052 12 HTS: Tn NT 


n | B | | Fr C | 
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75 7 4 
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2. The Solidity of any Body in Inches, Feet, Gr. | 
is the Number of Cubic Inches, Feet, &c. the Body of 
contains. 1. 8 


Quadrilateral' Figures, of which each two oppoſite g 
A agony 


e fi g Squares be {qu 
- . the Solid is called a Cubic Inch; if ſquare Feet, a 


> 
V 
3 
8 
: 
5 
* 
© 
E 
R 


* — Ü 
- p , 
” * 


VVV 
to one another are equal and paraBiel,, as A BCG, 


The Solidity of this Body is found by mikiplying 
the Length, Breadth, and Thickneſs, into one ano- 

ther; and the Product 1s that required. | ** 

Example. Suppoſe in the Parallelopiped ABC B 
DF GH E, the Length E F is 36 Feet, the 8 
Breadth DF 16, and the Thickneſs FG 12; then the; 
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theſe three multiplied into one another will give 69 12 
for the Solidiry, or Number of Cubic Feet the r e 
poſed Body cht ,p. ' 

'The Area of the Surface; or 8 n of 1 
that Body, is found by taking the Sum of Wera 
of the Quadrilateral Figures thay terminate, it. | is 

If in a rectangular Parlllelogram ACG F, one n 9 
of the Sides GC. remain fixed, and the Parallclogram ... _ 
move quite round to it's P O E ee e 

firſt Place; then the ge Qrmorr<. | 
nerated Solid ADHF is Wnwrrmmn 
1 06 Ln 

e Solidity. this Kl — 

Body is found by multi- I! .D. Rag 7 Wy 
phing the Area of one of it's te Baſes into. FRET FIST E, ; 

mb. Thus let the Radius AC of one of the Baſes 225 

of the Cylinder be 6 Inches, and the Length AF 361 /3- 7 
then the Area of the Baſe ABDE will be 133.0976 
(by Problem 6.) which WA AG into the Length 36, 4 
gives 4071, 1255 for the Solidit p. 

The ſuperficial Content ĩs found by multiplying the 
Circumferencę of one of the Baſes. into the Length, 
and to the Product adding the Areas of the two Baſes. 

b. "oy that. e from * Baſe gradually il. 
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and are of different Kinds, n to the Figüre 
of their Baſes. Thus a In having a tridfi- 


gular Baſe, is called a Trian Pyramia, as ABC! H; 
and if the Baſe be a Shur ck it is called a Ba. 
rallelegramic Pyramid, as DE FG K; and if a Circle, 
it is called a Circular Pyramid, or. ſimply a Cone, 
LMN, Sc. The Point in which the Pyramid e 


2 called the Vertex; and a Line drawn from the Ver- 


rpendicular to the Baſe, 1s called the Height. ef 
the amid. 

The Solidity of a Pyramid i is found by mule plyis 
the Arca of the Baſe into + the Heig 11 Ts 
poſe the Diameter of the Baſe of a Got is 24 tee, 
and the Height 51; then the Area of 'the Baſe will 
be 452.3904, which multiplied by 17, che third Part 
of the te ight, gives 7690. 6368. The ſuperficial 
Content ef a Cone is und by multiplying the Cir- 
cumference of the Baſe into alk the Line joining the 


ha Vertex, and any Point in that W eg and to 


that ed 8 adding the Area of the Baſe. 8 
9. If a Semicirele be turned quite W ho it's 


Db as an Axis, it will generate a Solid called a 


Globe or Sphere. 

The Area of the Surface of a Globe is found, by 
muliphying the Diameter into the Circumference of 

a great Circle upon it. Thus ſuppoſe the Diameter 
of a Globe is 16 Inches, then the Circumference of a 
great Circle upon that Globe will be 50.2656, which 
multiplied by 16 the Diameter, gives 804. 2496 for 
the ſuperficial Content in Inches. 

The Solidiey of u Globe is found, by multiplying 
the ſuperficial Content the Diameter. Thus 
ſuppoſe the Diameter G Globe is 18, then the 
Area of the Surface will be 1017. 8784. Which trol - 
tiplied by 3 Ou 3053. 252 for the ome 5 hl 21-4 

229 lata! 
— ' A vo WET: 
10. We 
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1e 10. We have ſhewn how to find the Solidity of a 

5 Cops, - having the Diameter of the Baſe and the 

I; Height given, and thence we have a Method of find- | 
4 ing the Solidity of ã Fruſtum of a Cone, having the 3 
le, Diameter of each Baſe and the Height of the Fru/: q 

tum given. Let FBDG denote a Eruttum of the. K 
P Cone ABD, BDO the greateſt, and FG the leaſt Dia- ; 
er- meter of che Fruſtum. Join the Vertex of the Cone 

-6f A, and the Center of the Baſe C, wich the right Line 

4 AC, which will paſs thre 3 3 

10 H, the Center of the leſtt vo 

ns Baſe of the Fruſtum, and © | 4 

1es, thro- G draw GE paral- 155 | 

will tel to AC, which 8 (of 

24rt equal to HC, che leight 5 . 

cial of the Fruſtum; then tis Wh 

Cir- evident that ED will be  þ N 

the the Difference between ö; 

J to the greateſt and leaſt Se-. S 

WE mi-diameters of the Fru. ZA 

Vs tum; and ſince the Tri- 5 

V it's angles AC D and GED are B ES | ZEA D 

ed A ſimilar, therefore (by Ah. = GSC A 

2 73. Sec. 1.) DE: DC: 

by EG: CA, il e. As the Difference between _ greateſt 

ce of and leaſt Semi-diamerers of the Fruſtum is to the 

neter greateſt Semi-diameter, ſo is the Height of the Fruſ- 

of a tum to the * ht of the whole Cone. Conſequent- 
vhich Ys having iameter of the Raſe, and Height of 
6 for t e whole 8 we can find it's Solidity; and from 

Eg AC; the Height of the whole Cone, taking CH the 
lying Height of — Fruſtum, i have AH che « Height 
Thus of the Cone cut off, with which, and the Bae FG, 
x the | which is 7755 we may find the Solidity ef the © 
l- cut off, "Conſequently 8 the Bolidtey of 
7.20. | the-whole 885 ABD, taking the Solidity of the 

a ſmall Cone AFG, there will Temain the Solidity of 
IT age the Fruſtum FB DG. 
b. We X 


Z 2 | Example. 
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; Example. Suppoſe the greateſt Diameter of the Fruſ. 


tum of a Cone is 20, ang the leaſt 12, and the, Hei be 
12, then the Difference between the two Semi-din- 


meters will be 4,. and making it as 4: 10: 5 5 
we have 30 for the Height, of, the whole, Con 
from 30 taking 12, there remains 18, the 2800 of 


the leaſt Cone; ſo the Solidity of, the, whole S 
3141.6, and the Solidity of the eaſt C one is 678. 886 
the Difference of theſe is 24690144, hich js 958 12 


lidity of the propoſed Fruſtum Sas itn 
The ſuperficial Content of a 2 Eraſta In K one bo 


found by adding to the ſuperficial Content of e 


Cone, twice the Area of the Baſe of the Con Coane, 


and from that Sum taking the ſuperfic Content of 
the ſmall Cone, 

11. We have, in the preceiling part f this Book, 
ſhewn the Uſe of Plane Trigonometry in ſolving, Pro- 
blems of Navigation, and now we ſhall apply it, in 
the following Problems, to the meaſyring 125 right 
of acceſſible and inacceſſible Objects. 72 


Problem 1. 


To find the Height of any acceſſible Object, | 
Let BC be the Object to be obſerved, and from 
any Point A in the Level upon which the -Qbje&t 
ſtands, let the Angle of 
Altitude CAB be obſerv- 
ed, and meaſure the, Diſ- 
7 oce AB; ther in the 
8. pht - angled Triangle 
BAA BC, are ven the two 


Wblique Angles A and C, 


to find BC it will be (by Caſe 1. of Kal . 
bang) | - 
R. T, A: 1 B. BC. | . 34 


Aa and the Side AB, hence 
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| Example. Suppoſe the Angle of Altitude CAB is 
37*, 24% and the Length Js 116 Feet, 008 _-;. 

BC it will "on des 

e — l * ing * 10.0 


is to the Tang of Aldtade 377% 24 9.86341 
ſo is AB 's 1 oi £110< 74578 2.06446 
05 525 Height of the Object BC 65.69 : 1.94787 


Non In tak the Height of any Object if the 

Eye be not in the Level upon which the Object ſtands, 
then to or from the Height found, you muſt add or. 
ſubtract the Diſtance of the Eye from the Level, ac- - 
cording as it is placed above or below it, and the 
Sum, 'or 27 Tor is the true Height of the Ob- 
ject. 

; The Height of an acefiible Object may alſo be 
found by means of it's Shadow. Thus ſuppoſe CB 

is the Object, and B A it's Shadow, cauſed by the 


E 


- 


4 
LY 
c .... — or Gn AC, 6 
1 — — — 2 
K — 5 7 . 
2 4 25 1 


if 77 | E CY 
2 Fe N 4 Wi CIC. 
88 at 8, and let DE be a Stick of a known net,” 


paced pe © perpendicular to the Line of the Shadow, and La | 
l 


oint of it D, ſo as the Extremity of the 

Sundern of the Object and Stick may caincide at A; 
meaſure AD and AB the Length of the Shadows, 
and then fince ED and CB are both rpendicular 
to AB, it will be, as A the Stick's LI hadow, is to 

DE: the Length of the Stick, fo is AB the Object's 
3 to CB the Height of the Object. 

en 2 3 | Problem 
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the Shadow of an acceſſible oo, fir ed - Meaturs 
is alſo known. as 


Let CB repreſent a Stick, or any- other acceſſible 


Os of a-known an. Mtanding- perpendicular: 
to the horizontal Plane AB, 
and let AB be ids Shadow 

8 made by the Sun at S; mea- 


right. angied Triangle ABC 
2 — mare given the tV-o Sides AB 
and BC, whence © to ) find the Angle CAB, or the 


Altitude of the Sun at the Time of Obſervation, i 


vill be * Caſe 4. of Refangular in ag 
AB: BC: R: T. K. 8 


Sa Suppoſe the Stick BC is 4 Feet, and the 
Shadow of it AB 5, then for tae Sun” 8 Altitude i it 
will be, 


ST". * 8 | 
As the Length of the Shadow .- 5 - 0.69897 
is to the Length of the Stick 4 0.60206 
ſo is Radius . - - - , -*- = 10.00000 
to the Tang 0K he Sun's Ate 280; 9 9.90309 
rr Wer 4 Problem . 1 l b:, a 


Pk find che Height Dis of a an mater be 
£046 

Try DE repreſent 15 FS ble Object, and Ba 
Point. in the horizontal Plane 01 on which it ſtands, and 
from whence e can obſerve the Angle of Altitude 
DBE; at any other Point in the ſame Plane as A, 
Meibes the > Angle of Altitude DAE, and edu 


i 


fort Hi Lengah: of the Sha: 
dow AB, and then in the 
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Length of. A the Diſtance between the two 
con A Sow B. then 1 in Funn Trangle A B * de 


26 fon } 9015 Nene 5 Wo N 
ISoM None io 


EDT tf. 


| 1 4 2 ö 
the external Angle D BE, together w. Wi 
e one A, we have che Angle ADB (by Art. 60. 


d. 4100 the Side AB; whence for BD, the 


e ſe of the right afigled Triangle DE B. it 
will (by Caſe. 7 of Geog Teen) 
8, A DB 8, A: BD. 

Then in the ri ales Triangle DEB, are 
given the Hy orhenuſe BD, and the oblique Angles ; 

whence for E the Hei ght of the Object 
(by Caſe 3. of Refangular T rig ogometry) 
R. - 8, DBT: DDE. 

And for BE, che Diſtance!of the Object from the 

art Station, it will be by the ſame, 


„ e , DBE e BS. 


Bast, Suppoſe the Angle of Altitude at B is 
435 „30, and A 32% i and the Diſtance AB 
between the two Stations is 112 Feet; then the Angle 
A DB" lebe 114, T8; and the Angle BE will be 
46*, 30. Hence for BD- . will be, 1 


As che- Sine, bf A D B nie, SY =7 9.29214 
tau R- + - — wal p a. 4922 
ſo is the Sine of ((;- — LID)! 75 405 * 9.72663 
to -{ er n eee - 2.48371 


e 
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the interna 


ct, it will be 


er o "A: - ' 0 GY hen . 
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Then for DE the 88 ae Ob, 4 it will be, | 


1 7101301 31 p! 

As Radius ͤ—Üĩ—Twͤ — — | PRESS gr hav red 
is to the Sine of Di 65 300% egg 
ſo. is öh 5 2.48371 
to DBE. 209, 2432152 


| Lafth, For BE the Diſtance of the ode from 
the neareſt Station, it will be, 


% ; , 


AnBading: 8 . — 8 19.00000 

*, -b to the Sine of BDE. — 46, 300 9.86056 
o 0 . 248371 
2 CP 221.7 2. 34427 


If the Object ſtands upon a riſing Ground, then 
find the Height of the Object above the Plane on 
which you ſtand (by tbe laſt Problem) as alſo the Height 

45 | of ſome Point on the riſing Ground near the Foot of 
| the Object, and this laſt Height taken from the 95 
mer will * dhe true ee of the Me. 


Gs 1k + © 
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. THE taſtrdknenes: chiefly m 0 for king 
, in in the Field are, the Plane-Table, 
"Theodolite, „Semicircle, &c. the N ature and 
'Ufe of which are much eaſier obtained by viewing 
the Inſtruments themſelves, than by a ee a 
85 from their Dravghts upon Pagers 


af "Fox An. To meaſtie Diliances epeu be Feld, cep cus 

monly uſe Mr. Gunter's Chain, Which- contains 22 
| Fards in Length, the 4th Part of which, 5 Var 
mere or 167 > wp is called a Bae or Pole, conſequently 
340 459. ood, er 160 re ro A<nkygooo00 a ſ aol 
1 "Pn e 
24260 5 % 2 N Of 
3430 * 72. . 1286. % eee 104098 


n=, rig 


$, 


o SURVEYING 44 
"LP a ſquare Chain contains 16 ſquare Poles, and fince an 
Acre contains o ſquare Chains, therefore 160 ſquare 


0 Toles is equal to one Acre. This Chain is commonly ; 
1. divided into 100 equal Parts called Links, and is ſome- 1 
I times marked at every 10 Links, for ene i 
2 of en by Decimalss. BIOS” 4 
n Nen $9 ORE Yy 07.2 bans RA. 80 210 wh 25; $3.1 on 
SHt23* 2.05 md A807; oO 1 
mDiHRU nc! dal vg 7.5 8585 7 uw” 5 
8 p 10 and the Diſtance of any Object from a given f 
; _ *4 
i Let the Object! be D, and the Fes. Point A; 4 
7 then let the Diſtance between A and any other Point 4 
ö B (from whence we can 7 
iy ſee the Odject) be meaſu- 2 £ 1 f 
bt red, and with a Semicir-. 4 
f cle, or any other proper Þ 
* amen take the An- ©; 
gles DAB and ABD; 8 
then in the Triangle ABD 4 
. are given the Angles and E. 
the Side A B, whence to 7 
find the Side AD it wil! 1 
be (h Caſe 2. of Obe. 1 
ME Trigonometry 1 = 
ng * 85 8 8, 5 85 AB * 8 | i 
le, h 4, 140 5 
nd - = BA is 126 ret; ho angie A 


ng ane; 07, . 5 B 46, 33, and con 
the Angle D- 35%, 20's chen or A n de, 


As the Sine of D -- - - 35% 20' - 93 
is to the Diſtance A B 9 126 —— 2.10097 
ſo is the Sine of 5 5 46, 33 - 9.86092 
tween A and D - = 158.2 - 199A b 


246 mn 

1182554 LOOP öden ch. 29 rr 
$1420 p: vr $54 4 Rp "a (21 Aa 1112 F 
wy + 45 * 282 5 AL MA. -f0 pe N12 Loa. ow 


50 5 209007 16192 
FRE 5. * baren to » cr 
5 nen 12 N N is A +1435 


Let the two Objects be A and B, to which we can- 
no Ry, Jong hindered by a River, c. aſſume 
5 gin ſome convenient 
Place two Points C 
and D, rom each of 
- «which, you can Fa 
de two Ohjects, and 
meaſure the Diſtance 
between them; then 
at the Point C ob; 
* ſerve the Angles A 
Cb and DCB, ang at D obſerve the Angles CDB 
and C D A; fo in the Triangle G DB are given the 
2 Ang es BCB d CDR (and conſequently bar 
BD) and the Side CD; whence to find CB 
ic ll 4s, CBD: S, CDB;; CD: CB. * 
in the Trian gle ACD are given the two An gles 5 
and ADC and conſequently the Angle CAD) and 
oo Side. C D, whence to find A C it will 
of: k 8, CDA: : CD: CA. Laſtiy, from 
| Js Ange Ke e the Angle NCB, and there 
will —5 the Angle AC B; 5 in the Triangle 
A CBrate given the two Sides AC and CB, and the 
aeg Gngle J . whence AB, the Diltance 
beryckenlahe de. faypd by a 5. of Or 
kique T rigonometry. | 


27 SLY 9 4 t On ta xd < 1 In. 21 2 og + A 4 
eo. s ehe- HA nr AAB Gd dn thi 
1 59.0 wa. ie 2 . 4 2 | ALL — * Al. 728 Nan 6 ZE: * 
eee ere Prarie nb e Ps 
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Example, S ſe the Angle ACD l 94 55" 
the Angle BCD 41*, 25, the Angle CDB Hog, 14. 
the Angle ADC 46% 44, and the Side Gl 144 
Feet: Then 1ſt for CB if will bes ni”, 


As the Sine of CBB 3555 r 6876 
is to the Sine of C DB - 104% we 99883 


ſo is CD. * 2+; 5 ad £ ." 144 22 5 2. 13836 Hh 


to CB +> 1:7 e ee — N 
"2dly, for 3 A it will I 


As the Sine of CAD - 30 41 21. * 75178 
is to the Sine of EDA - 46 „ 44" 9.86223 
ſois CD. $7 — 144 2.16836. 


to CA 52 11 — 169.1 222865 
a „for A B it will be, EY | 
the Tam of de Sderh 4214 2.61426 
is to their Difference - - 73.2 - 1.86451 
ſo is the Tang. of ; the Sum 18 127 10.2 * 
of the Ang. CAB and CBA 68“, 15 © 1.29763 
to the Tang, of 2 their Diff. 19 , 0 9.54778 
e,, eie : 
As the Sine of CBA - 433 49% +» . atgr 
in de chr Pon of ACB 53. 30 9.90 %% 
ſo is Ac 169.1 2.22804 
WA „ „ ne = | 220588 
22 gu the Diſtance between the two Dey 
EE Yee 2 8 


«7. 


4 


' To as the « Plot of a Field at one Station, f in or 


| *. 
T 


near the Middle of it, when we can from thence 5 


all the Angles or Corners of the Field. | 
This may either be done by the Plane-Table or 
T heodolitg, or any of the other Inſtruments above 


Wee, 0 
4 Let 
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Let ABC PE rep N the Field; and ficſt ſop- 
you are to pl Tee. it with the Plane-Table : Na 
ing planted the able with a Sheer of white Paper, 
fixed upon it, in or near the Middle of the Field, as 
2· G, mark a Point upon the Paper, to repreſent the 
Point of the Field on which the Table ſtands, and lay-. 
mg the 5 your Index u that Point, aad 
keepi re, turn it about 2 o as you can through 
the Sights ſee one of the Angles, as, A; then from 
we Fits along the Edge of © Index, 25 the Line 
©: hi N ,. GA, and meaſuring the 
n Diſtance on the Feld. 
— from the Plane Table to 
the Angle at A, in Chains 
* and Links, rake i it f 
any convenient Line 
equal Parts, and ſet it-off 
upon the Paper, from G 


then (keeping the Table 

i 8 C  Rillfixedatit was) turn 

ey 7 the Index ſo, as it lying 

with it's Edge upon the Point G, you may thro the 

Sghes ſee the Angle B, and drawing the Line G B. 

meaſure the-Niſtance GBi in the Field, which ſer off 

upon the Table from & to B; after che ſame Manner. 

drawing the Lines G C, GD, and 22 and ij Joining 
the Extremities of them with the Night ht Lines AB, 
BC, CD, DE, and E A, the Field is rated, 

and the Lines BA, AE, &c, taken from the Scale 


from which you protradt © the reſt, will give the 


Lengths of them | in the Field. _ 

15 ets the fame with the eats place 
the Thftrume; In or 1 ear the Middle of t 1 hos 
as at G, and, Wa the Needfe may hang direct! 7 over 
the M. ehidian Line of che Card, which let 8 re- 


Angle 


4» 'Y 
T6} hb. 4 


to A along the Eine GA; 


FR; then” "Greet © Fore "Sights TVET: S; to the 


4 
0 
| 
{ 
4 
5 
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— 7 g— y 
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, . S * S % - 
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Mirren 
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Angle A, and ,obſerve the Number gf Degizes; it 
cuts, or the Bearing,of A, which ſuppoſe. eo be NM 


16*, 24" E, and place this in the Field-Book, toge-+ 
ther with the Diſtance in Chains and Links from Gta 
A, and proceeding the ſame Way wich the reft of the- 
Angles, you will, have the Bearing of each 


which follows: 
Park: 2 Hod. or fact . 


Angles. r Pda Links.] Remarks. 12 

A N 6, 24 Ef 7. 20 J 
B 6 73, 35 E 7 60 * in 
@ . |S. % % E 7 [65 | 

D s 54, 56 WI 6 | 65 |. 4 
E. 3 


N 59, 40 W 717126 ]“ 


» — 


Thee Table is ruled into five Columns ; in the fri 
are marked down the Angles expreſſed by Letters, or 


any other Characters at pleaſure; the ſecond contains 
the Bearing of theſe Angles from the Meridian; the- 
third and fourth their Diſtances in Chains and Links 


from the Place of Obfervarion, and the fifth is for 


y * 


any remarkable Octurtence,” 71-12 ions wn, dag 
Having marked down the Bearings of all the Angles 


in fror 
Diftances in Chains from the Place of - Obſervation, 


in your Field. Bock, you may afterwards protract it 


upon Paper in che following Manner, vis. Aﬀame 


any..convenient Point in the Paper to 2 the 


Place of Obſervation, and through. it 


the Meridian, togethet with the Diſtance. of each from Aan 
the Inſtrument, in your Field-Book, the Form of 36 


88 
ar} ee, 05 T6 
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he Field from the Meridian, together with their 


raw a Line 
repreſent- * 
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repreſenting the Meridian; then from that Point draw 
Lines making les with the Meridian; as in We 
Field- Books: and ſet off from the ſaid Point: u 
theſe Lines the foveral Diſtances expreſſed in the Fie d- 
Book, taken from any Scale of equal Parts. Laſtly, 


joining the Extremities of them with right Lines, 


the Field will be protracted,” and the Area of it in 
Chains may be found by Prob. 4. Sell. XV. which 
divided by 10 will give the Area in Acres. 
The Method of plotting a Field by the Semicircle, 
| Circumferentor, &c. differs ſo little from the Way of 
doing the ſame by the Theodolite, that it would be 
' altogether needleſs to ſhow it in each of them. 
When the Angles of the Field are at ſuch a Diſtance 
from you, that you cannot perfectly perceive them 
from your Station, then put Marks of white Paper, 
or Pieces of Linen, at each of them, fo as you may 
eaſily ſee them. 

If i it be more convenient- to plot the Field at one 
Station, in or near ſome Corner of the Field, then 
you are to do it the ſame Way by the Plane-Table, 
Theodolite, or any other of the Inſtruments, as 
wht Foe Station was in or near the Middle of the 
Fiel 


Problem "y 
| To 8 a Field at two Stetten near 190 Midale 
thereof, the Diſtance between which Stations is 
known, and from each of which altthe n in the 
Field can be caſily ſeen. 


Let the Field to be plotted be CDEFGHK, in 
which chuſe two convenient Points A and B near the 


Middle, from each of which yau can perceive all the 
Angles, and the Diſtance between which you know; 
then if you are to plõt it by the Plane. Table, plant 


bd r upon the Point A, and mark 4 certain 
Point | 
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Pei api 1 on the Table to reprefent it e 
t © of the Inder, and direct the 

Th other Station B, and by the Side of — Nan 
draw A B, then from A along that Line ſet off 4 


Line AB, taken from any obnbenient Scule of du 


Parts, equal to the aner hetwren your dW]-] Sta 
bons; then ads the hath & 8925 Index pair vie 


Suu 
92 vgs 314 . 708 vt 


ay 4 4 
mir 1 27 


7 


1991 
1 


- 15 
1 » 


Point A. aud dire eating your 5 Si bes 05 D, Grew Ve 
Line AD; the fame 

Index on A, direct the Sights S alf the other [Angles 
of the Field ſucceſſively, and draw the Lines AE, 
AF! Gt: then remove the Table tothe other Station 


B, and laying the Edge of the Index along the Line 


AB, turn the Table about till you can thro the Sights 
ſee the other Station A, and fixing 'the Table, lay 
the Edge of the Index on B, and direct the Sights 
to D, And draw the Line BD, which will interſecd 
AD/imD; che fame Way keeping the Edge of the 
Index ſtill on the Point B, direct the Sigſits to all che 
other Angles of the Field, and draw the Lines BE, 

F, G. which will interſect the former Lines draun 


from 


3 Ax AT... 


ay keeping the Edge of the 


ö of them, which mark down in another Column of 
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from A in the Points E, R, G, Cc. and Joining 
Points wich right Lines, you'll tee — 
Field, and che Lines DE, EF, Sc tee rpc the 
ſame Scale of equal Parts that A B was tan from, 
will give the Diſtances vf the Angles, in the ere 
one another. Laſtiy, the Arek df the Field Hain 
thus protracted, may be found by Phok 4. f the bf 
Section. DOM S111 5h 
In plotting of a Field at two Statt ww duscht | 
take the Stations as far aſunder as conveniently you 
can; for the nearer they are together, the more Dan- 
ger there is of contracting an Error, & e contra. 
To plot the ſame by the Theodolite: Having FRED 
the Inſtrument in one of the Stations; as A, turn it 
about till the Needle be directly over the Meridian | 
Line of the Card; then turn about the Index till you 
can through the Sights ſee the other Station B, and ca 
obſerve the Bearing of it from the Meridian, and C 
meaſure the Diſtance in Chains and Links, both of 
which ſet down at the Head of the Field-Book;, thus: Fi 
AB S 75*, 25. E— 3 Chains 24 Links. 

Then turn the Index to the Angle D, and obſerve 
it's Bearing from the Meridian, and the ſame Way 
turning the Index to all the Angles of the Field, 
obſerve the Bearing of each of them, which ſet down 
in the Field-Book in the ſecond Column, marked at 

the Top thus, Station A. Then go to the Station B, 
and xk now Inſtrument as before, turn«the Si hes 
to the Angle D, and obſerve the Bearing of it from 
the Meridian, and the ſame Way turning the Sights 
to the reſt of the Angles, obſerve the Bearing of each. 


your Field: Book, marked at the Top with Station B, 
and your Work in the Field is Eniſhed 3 the plotting 

| Dy which i + nh is fo 1 5 and __ that it nee 
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By this Method the principal Places in a Survey of 
a County, of any large Piece of Ground, may be placed 
in a Map, viz. by making choice of two Eminences 
for your two Stations, the Diſtance between which 
you can meaſure, and from each of which you can 
ſee all the principal Objects, ſuch as Churches, Caſtles, 
Hills, Gentlemens Seats, and whatever elſe is remark- 
able in the Ground you are ſurveying. 

If all the Angles of the Field can't be ſeen at two 
Stations, then make choice of a third, from whence 
you can ſee any of the former two, and the Diſtance 
between which you can meaſure; and if that be not 
ſufficient, then uſe a fourth, fifth, c. Station; by 
which Means you will always have two Stations to 
proceed with through the County you are to ſurvey, 

it ever ſo large; and even in a Field, where you 
can take the Survey of it at two Stations alone, the 
chuſing a third Station from whence you can ſee one 
of the former ones, and alſo all the Angles of the 
Field, and thence taking the Plot of it as before, is 
a ſure Way of proving your former Work. 


Problem 5. 
To plot a Field by going round it. 
Let the Field be ABCDEF, and ſuppoſe you are 
to it by the Plane- Table: Having fixed your 


Inſtrument at any of the Angles of the Field as A, 
mark à Point upon the Paper to repreſent it; then 


laying the Edge of the Index upon A, turn it about 
"ill throug 


h the Sights you can ſee the adjacent Angle 

aer ot the Index draw the Lide | 
AF, which:tmeaſure in the Field, and taking that from 
any Scale of equal Parts, ſer it off upon the Line AF 
on the Table from A to F; then move your Table 
from A to F in the Field, and fix it ſo as the Edge 
of the Index, lying on the Line FA, you can * 

a A a | t 
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the Sights ſee the Angle A, and laying the Edge o 
ez the Inder on E, turn 
— it about till through 
the Sights you can 
ſee E, and draw 
the Line FE, which 
meaſure in the Field, 
and taking it from 
the ſame Scale, ſet it 
off upon the Table 
5 from F to E: After 
y f the ſame Manner 
proceeding with the reft of the Angles, you will 
- have the Plot of the Field. 


To plot the ſame by the Theodolite. Having 
placed your Inſtrument at the Corner of the Field 
you are to begin from, as at A, ſet the Index at 
oO Deg. oo Min. then turn the Inſtrument about, 
with that End of the Index forward (or towards F) 
that lies upon oo Deg. oo Min: till you can through 
the Sights ſee the Angle F; and there fixing the In- 
ſtrument, turn the Index about till you can through 
the Sights ſee the Corner B, and mark the Degrees 
(in your Field-Book) cut by the Index, which will 
be the Meaſure of the Angle FAB, and meafure 
AF, in Chains and Links, which alſo mark down 
in your Field-Book ; then remove your Inſtrument 
to F, and placing the Index upon the Beginning of 
the Degrees as before, turn the Inſtrument about till 
you can thro' the Sights fee the Corner A, and fix- 
ing*the Inſtrument there, turn the Index about till 
you ſee thro? the Sights the Corner E, and mark the 
Degrees cut by the Index in your Field-Book, which 
will be the Angle AFE, then meaſure FE in Chains 
and Links, which alſo mark down in your Field- 
Bock; the ſame Way proceeding with the reſt of the 
X 11 Þ « 2.0” ‚ 
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Angles, mark down the Quantity of each, together 
with the Diſtance from the preceding, in your Field- 
_— and thence you may project it at Leiſure upon 
F apet᷑. 40 "IB 37.1 {+4 | x44 PP» 

This Method of plotting a Field by going round 
it, is much leſs liable to Error than any of the two 
former, and is more eſpecially uſeful in meaſuring 
large Fields, or Fields upon which are Woods, or 
other Things to obſtruct the Sight, in which Caſe 


the other Methods are impracticableQ. 


re 
o GAUGING. 


1. WI have ſhewn in Sect. XV. how to find the 
Solidity of ſeveral Sorts of Bodies, in In- 
ches or Feet, Ic. which Solidity (if taken in In- 
ches) diyided by the Inches contained in a Gallon, 
Buſhel, Cc. will ſhew the Number of Gallons, Bu- 
ſhels, Sc. contained in the Veſſel. 
The Number of ſolid Inches contained in a Gallon, 
Buſhel, &c. as determined by Act of Parliament, is 
as follows: 


A Gallon of Ale or Beery 
of Wine 2 
A Buſhel of Malt =} 
We of of Coals 5 8 
A Scots Pint 
enn ien 
2 2.2 
A a2 . In 
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2. In Gauging, the Veſſels that are not cylindrical 


are tn reduced. to, (TAS and. their * 
dities found as ſuch. WY 

A Caſk having different Diameter at the NE 
Bung, is reduced ta a Cylinder, by taking the mean 
or equated Diameter between the two for — — 


ter of the Cylinder equal in Length and Solidity to 


the propoſed Caſk ; the common Method for find - 


ing the equated Diameter, and which fery res Pay 


well in moſt Caſks, is this, viz. Multip 

ference between the Head and Bun 1 by ,65, 
and adding the Product to the Head- 
Sum will be the Diameter of a Cylinder of — 
Length and Solidity with the Caſk. 

Hence we have the following Rule for findin 
Content of any Caſk in Wine, Beer, &c. the — 
_ n and Length of the Caſk being 

in Inches; viz. Find the equated Diameter 
rate i this Head and Bung-diamcters of the Caſk, 


and thence find the Area of the Circle belonging to 


that Diameter; then multiply this Area by the Length 
of the Caſk, and the Product will be the Solidity, of 


the Cafk in Inches, which divided by the ſolid lacks. 


contained in a Gallon of Wine, Beer, Sc. will give 
the Content of the Caſk in Wine, Beer, e. d Dol. 


4 0 
. ; 
4 4 440 . 
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jj 


Dec te required to find eee Caſk 


AE DB in Wine Gallons, whoſe: Eee 


AE or BD is 26 Inches, the Bu 
34 Inches, and the Length GH 55 


; Inch 


meters is 8, which multiplied by ,65, —_ 23] and 


this added to 26, the Head-diameter,, makes 31. a for 


the 12 55 1 or ae e 1 a. 


7d obi V. 3111907 een 
8 2 . 
, © © 


* 


Fd n : * b 7 . 
| $6: - 
, | FA. 


WW 
one 


cle 


. I I (DTC © 


S Kn Ay 


888 


a. 


2 


; 
bu x 
7: 


1695117 ply: "Of 11G*A 61 N G. fil 357 
equal in Length and Solidity with the prope Caſk, 
the Area of whoſe c. F 
Baſeis 764. 39776, — 
which 2 4 > IN 
into 55 & the Le ng, "|; RD 


5 68 K 
25 rh in "1G 


Inches; {and this 
divided by 23, the WEE 
ſolid Inches con- BR, 
tained in Gallon _ , 
of Wine, gives : 
182.03328 for the Content of the KISS Caſk in 


Wine Gallons. 


If the {Re C Caſk be ſtanding with it's Axis 
— icular to the Horizon, and is not quite full 
of Liquor, then in order to find the Contents of the 
contained Liquor, you muſt find the equated Diame- 
ter, as above, and thence the Area of the Baſe of the 
Cylinder, the Caſk is reduced to; which multiplied 
into the Depth of the Liquor, will give the ſolid Con- 
tent of the contained Liquor in Inches, and this di- 
vided by the Inches in a Gallon of Wine, Beer, &c. 
according to the Liquor contained, will give the Con- 
tents of the Liquor in-the Caſk. 

This Rule more eſpecially ſerves when the Caſk is 
more than half full of Liquor; but when it is leſs 
than half full, then the Content of the contained 
Liquor is better found by ſubtracting the Content of 
the empty Part of the Caſk (found as above) from 
the Content of the whole, and the Remainder will. 
be the Content ot of the contained Liquor. 

D gat a 

4. In-Gavping, by the Area of any Surface, ir in 
Wine Er. Gallons, is meant the Content of it at 


one meh Depth: Conſequently the Area of a Cir- 


C * Mage. ö 7854, this divided by 
i HR 282, 


55 SF 
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282, will give,002785 for the Content of that Cirele 
one Inch Depth in Ale or Beer Gallons; and the ſame 


divided by 23 1 will give .0034 for it's Content“ in 


Wine Gallons; and ſince Circles are to one arorher 
as the Squares of their Diameters ; therefore, As 1, 
the Square of one Diameter, is to 10034 of .692785, 


the Area of that Circle in Wine or Ale Gallons So is 


the Square of the Diameter of any other Circle, to the 
Area of that Circle in Wine or Ale Gallons: Hence 
fince the firſt Term of the Proportion is'Unity, it 
follows that the Area of any Circle in Wine or Ale 
Gallons, is found by multiplying the Square of the Di- 
ameter by .0034 for Wine Gallons, and by .002785 
for Ale Gallons, and this Area multiplied 'into the 
Length of the Caſk to which the Circle belongs, will 
give the Content of the Caſk in Wine or Ale Gallons; 
and hence the rwo Numbers 0034 and 009704 are 
called Fixt Multipliers. 

Again, If 1 be divided. by the former Numbers 
0034 and. 002783, there will be produced their Re- 
ciprocals 294.12, and 359, with the firſt of which, 
dividing the Square of the Diameter of any Circle, 
the Quotient will be the Area of that Circle in Wine 
Gallons; and if the ſame be divided by the laſt, the 

uotient will be the Area of that Circle in Ale Gal- 
lons; hence theſe two Numbers 294.12 and 359 are 
called Fixt Diviſors, and in Practice are commonly 
made uſe of by Gaugers. 

5. When a Caf is lying upon it's Side, with the 
Axis parallel to the Horizon, and is not full, but 
the Surface of the contained Liquor cuts the Heads 
af the Caſk, then to find the Contents of the Li- 
quor contained in the Caſk, we muſt firſt know how 
to find the Area of any Segment of a given Circle : 
In order to which, 

Let AEBH repreſent a Circle, whoſe Diameter 
AB is 2; then (6y, Cor. 1. Art. 2. Se. XV.) the 
Circumference of that Circle will be 6.2832, and the 


Area 


* * 4 


ba — — owt ö ö a” 1 


. 8 . 


OO 


Get 4285 


Alea 3.4416 (by Prob, 6. Seft, XV.) Hence tis evi- 


dent, that if the Diameter of a Circle be two Inches or 
Feet, Sc. the Circumference of char (na will con- 


rain twiee, as many Inches or meet, 1 
Feet, ais Length, 2 Ihr. C es 
Area of it contains ſquare , N 


Inches or Feet, Ec. i. e. the DN 
Length of the Circumference aal. 
is douhle the Area; and ſince 
the Area of the hole Circle, 
is to the Area of any Sector 
of it, as the Length of the 
whole Circumference, to the 
Length of the Arch of that Sector; it ee that 
the 1 of half the Arch of any Sector of a Circle 
whoſe Diameter is 2, is equal to the Area of that 
Sector. So in the annexed Scheme the Length of 
DE, half the Arch of the Sector D CF E will be 
the. Area of that Sector. ” 

In the annexed Scheme, ſuppoſe GE (the verſed 
Sine of half the Arch of the Sector DC FE) to be 
equal to. 4; then ſince the Radius CE is 12, tis 
evident CG (the right Sine of DA, the Complement 
of DE half the Arch of the Sector) will be equal 
to. 6; ſo making it as 1 is to. 6, or (to avoid Frac- 
tions) as 100 is to 60, ſo is the Radius of the Ta- 
bles to a fourth Number; this will be the Sine of 
APD, and looking into the Table, we ſhall find it an- 
ſwer to 36.87 Degrees; the Complement of which, 
viz. 53.13 Degrees, is the Arch DE; which multi- 
plied by .017453, the v of 6.2832, gives. 92727789 


* 
te 


for the Length of the Arch DE, which is equal to 


the Area of the Sector DEFC. _ 

Again, In the right-angled Triangle CG P, tis 
evident (by Cor. 1. Art. 70. Se. I.) if from 1, the 
Square of CD, we take. 36, the Square of CG, there 
will remain 64, the Square of DG, the Square Root 
of which, Viz. . 8, is equal to DG, and this doubled 

A a 4 gives 


— 
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gives 1.6, equal to DF, which multiplied into. 3, the 
half of CG, produces 48 for the Area of the Triangle 
DCF. Then from. 92727789, for the Area of the 
Sector DCF E, taking .48, the Area of the Triangle 
DCF, there will remain .44727789 for the Area of 
the Segment DEF D; and this taken from 3. 1416, 
the Area of the whole Circle, there wilt remain 
2.6 432271 for the Area of the other Segment 
je ©, 1 D, whoſe verſed Sine is 1. 6. 

After the ſame Manner, by dividing the Diameter 
of the Circle, viz. 2, into 100, or any other Num- 
ber of equal Parts, we may find the Area of the Seg- 
ment anſwering to each verſed Sine. 

Having by the foregoing Method found the Area 
of a Segment belonging to any verſed Sine in that 
Circle, whoſe Diameter is 2, and Area 3.1416, we 
may find the Area of the ſimilar Segment in any other 
Circle by the following Analogy, viz. 

As the Area of that Circle whoſe Diameter is 2, 
viz. 3.1416, is to the Segment belonging to any Part 
of it's Diameter, So is the Area of any other Circle 

to the Segment belonging to the like Part of it's 
Diameter. | 
And hence ariſes the Conſtruction of the follow- 
ing Table, et POL 
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12 13. 4+ en Soil gall 1 ud e's 20 | 
. 4 TAE of the Segments 'of 'a Circle, whoſe Area is" 
5 de Diameter, "via. 1.128378, being divided into 
* 100 equal Prin. 4 
of 10⁰ A (OY: 1 1 . nan. : » 13 
6 „ Be A T6 ARYA 
in TUE NN 
* 626574082 "8776 
636838 833 „8873 
er 041,6759]| $4 | „8968 
m- | 65,6881 85 ,9059 
8 6 4491 66 5002 86| „91491 
4618 67,7122] 87 9236 
68,7141 88 „9320 
8 | 69.7360 89| ,9402 
tat EE 2 2% 2242282425 
We = 25127 [| 71,7593 || 91] 29554 
her 327 5255 [| 73,7708 || 92 ,9625 
| 535382 || 73|»7822]| 93] 9692 
bs. >5599 1] 74117934 | 94 | +9753 
[r294r | 3512322911 55 5235 [| 75122ods 1:95 129913 | 
art N 64 3 2 76 8155 96 98 
cle 364|| 575888778252 97} 9913 | 
it's 181122 86 581,6014 [| 78|,8369|| 98 ,9952 |. 
| 36 . 6245 3887781185 9983 
* 11424 [| 4 +3735 [| 60],6265 [| 801857611100 |1,0900 
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In this Table you may obſerve, that the Columna 
marked at the Top with V, contain the verſed Sines, 
proceeding from 1 to 100, and the adjacent Columns 
contain the Areas of the Segments belonging to theſe 
verſed Sines. | | 

By this Table the Content of the Liquor contained 
in a Caſk not full, lying with it's Axis parallel to 
the Horizon, and the contained Liquor cutting the 
Heads of the Caſk, may be found after the follow- 
ing Manner 3 VIZ. | : 

To the wet Inches of the Bung-diameter, add a 
competent Number of Cyphers, and divide this by 


LE 


362 Of GAUGING. 

the whole Diameter; then ſeek for the Quotient in 
the Columns marked Vat the Top in the preceding. 
Table, and oppoſite to this in the adjacent Column, 
you'll find the Area of a Segment, which multiply 
into the whole Content of the Caſk, and the Product 
is the Content of the Liquor in the Caſk. If inſtead 
of the wet Inches we had uſed the dry, then the laſt 
Product would have been the Content of the empty 
Part of the Caſk, which is called the Uage. 


Example. 


Suppoſe a Caſk lying with it's Axis parallel to the 
Horizon, has a certain Quantity of Wine in it, the 
Bung-diameter 1s 32 Inches, the Head-diameter 28, 
the Length 48, and the wet Inches 20; required the 
Content of the Liquor. | | 

To the wet Inches 20, I add a Number of Cy- 
phers, and dividing it by 32, I find the Quotient. 66, 
which I look for in the Table, and find it anſwer to 
the Segment .7002, which multiplied. by 152.8, the 
whole Content of the Caſk in Wine Gallons (found' 
by Art. 2. of this Se.) gives 107 for the Content 
of the Liquor in the Caſk, in Wine Gallons. 

6. Malt when lying on a Floor, is gauged by tak- 
ing the Depth of it in Inches, in ſeveral Places, and 
dividing the Sum of theſe Depths by the Number of 
them, the Quotient will be the mean Depth ; which 
multiplied 'into the Area of the Surface gives the 
Content in Inches; and this divided by 2150.4, gives 
the Content in Buſhels. 

7. Solid Timber is meaſured by the ſolid Foot, 
each containing 1728 Cubic Inches; the common 
Way is this, viz. girth the Tree in ſeveral Places, 
and take : of the mean Girth in Inches, for the 

Side of a Square; which Square multiply into the 
. Length 


1 
al 
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Length of the Tree, and the Product will be the 
Solidiry in Inches, and this divided by 1728, will 
give che Solidity of the Tree in Feet. 

8. The Solidity of irregular Bodies may be found 
exactly, after the following Method, viz. Let the 
Body be immerſed in Water in a Paralleliped, whoſe 
Sides are exactly divided into Inches, and the Solidity 
of the Water raiſed will be equal to the Solidity of | 
the immerſed Body. 

9. The common Rule for finding the Tunnage of 
a Ship is as follows : 

Multiply the Length of the Keel by. the Breadth, 
and the Product by half the Breadth; then divide 
this laſt 1 by 95. and — Deren will give 
ie e 8 | 


: | | 

Suppoſe a Ship's Keel is 135 Fe cet, and her Breadth, 
from Lag to out, 48 Feet; required the-Tunnage of 
that | 

The n of the Keel, viz, 135, multiplied in- 
to the Breadth 48, produces 6480, and this multiplied. 
into 24, half the Breadth, gives 155520, which laſt 
divided by 95, the e is 1637 the Tunnage 
of the propoſed . ; 
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$.54308|11.4369z{1000027 [11.45718 
38.546691 1.45331 0.00027 1148358 
9997 308.5 50271 1.44973 0, 0027 [1 1.45000 
9997208.55 382 11.446180. 00028 11.446406 
9997218.55734111.44266[10.00028 [1.44295 
5608 311.4391710. 000291 1.43946 
8.564009. 9997 108.5642911. 435710. 00029 [11.43600 
11.432270. 00030 [1143257 
11.428860. 0003011. 42916 
11.425480. 00030 11.42579 
9.99969 8.57788 114221210. 000311142243 
118.5 80899. 999688.58 1210114187910. 000321141911 
1248.584199. 999688. 5845 111.4154910. 000321141581 
1318.5 8747. 9996818.58779 11. 4122110. 000331141253 
148.5907209. 999678. 5910511. 40895 10. 00033 11. 40928 
11518.59395 9.999678. 59428 11.4057: 10. 000341 1. 40560545 
168.597 15.999668. 597491. 4025 110. 0003411. 4028 44 
178.6003 39.999608. 6006811. 36932 10.000351. 3996743 
1818.603499. 99965 8.60344/11-39016 10.00035 [11.3965 1042 
1918.606629. 99965 3.80590 1.39302 10. 00036 11. 39338041 


—— ũ⁊ͤ ſ.—— — — — — 


* 


1 


4 


2018.6097 39. 999648. 6 100911. 38991 10. 0003611. 39027 40 
2108.612829. 9996 48.613191 1.3868 110. 00037 [11.387 18/z 
2208.615899. 9996 308.6 1626011.38374 0. 0003 11.364557 3 
123 8.618949. 9996208.6193 101 1.38069 f. 0038 11. 38 10637 
2408.62 1969. 99962 08.622 3411.377660. 0003811. 3780436 
1258.624970. 9996 108.6253511. 37465 10. 00391 1.37 50435 
| 26 2 9996 108.6283411. 37166 10. 0003911. 37 20534 
2718.6 309 10. 999608. 63 13 1011. 36869 f10. 004011. 3690903; 
1288.633859. 99960f8. 63426011. 3657410. 0004 11.36615132 
8 2918.6367819-9995918.63718[11.36282 0. 00041 11.363233 
30 

5 


— 


— 


| 30{8.63968[9-9995518.64009[11.35991 [10.00041 [11.36032 


Sine. 


| Tang. Secant. |; 


87 Degrees. 


1e 1 


28822 


4008.667699. 9995 308.668 16 


5908. 163809.9994 118.7 
80 7 5 929 


L429] 


r 


Tapgents, and Secants. 


e e Degrees. 


4168.670399. 99952 8.67087 
428.67 3089. 99952 8.67356 
8.6757519-9995118-67624 
44 8.07841 9.9995 108.67 890 


4508.68 1049. 99950 3.08154 
7 


111-3599! 


1.35702 
11.3541 
1 1.35130 
2 5 
11.3456; 
11.3428; 
11.3400? 
1133731 
1.33457 


11.32913 
11.32644 
11.32376 
11.32110 


11.31846 


4008.683670. 9994986841 
718.6862) 92994 
4808.688869. 9994 


— —— — 


— — — 11 1— ——_—o_ 


919-9994015-7194 


8.68678|11.3 
8.68938/11.31062 


4908.59 14 60. 9948 8.69 16011. 30804 


5913.69400[9-99947 [3.6945 3 11.305947 
518.6965 4.999468.69708 11. 30292 
5208.699570. 99946 8.69962 1130038 
5365.201599.99945 8.70214 11.297 86 
5418.7040919:99944[8-70465[11-29535 
55 [8.7065 8[9+99944[8-70714{11.29286 
6{8. 70905 [9-99943[3.70962[11.25038 
19.999428. 3120801 1.28792 
8.5 453111.28547 
7111.28303 


1.31583 
1322 


tl -36c60) 


11.33184h10.00047 


— 


1 


10.00041 
10.00042 
10.0004 3 
10.00043 
10. 0044 


10. 00044 
10.00045 
10.0004 5 
10.00046; 
10.00047 


10.00048 
10.00048 
10.00049 
10.00049 


10.00050 
10.0005 1 
10.00051 
10.0005 2 
10.0005 3 


10.0005 3] 
10.00054 
10.0005 4 
10.0005 5 
10. 005 


10. ooo 
10.00057 
10.00058 
10.00058 
10.00059 
16.00060 


11.36032 
1135744 


11.354555 
11.351173 


11. 34890 


t1-34330 
1 
1133777 
11.335003 


11.33231 
11.329861 
11.326692 
11.324265 
1132160 


1131896 
1.31634 
1131373 
11.3114 


(1.30857 
1 1.30600 
t1.30346 


11. 30092" 
11.29841 


| 


11.2991 


11.29342 
11. 29095 
1.28849 
11. 28605 


11.283621 
11.287120 


——— 


11.346009 


3 


7 


_ 
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"A Table of Artificial Sines, © 


3 Degrees. 


9.99940 
09.9994 
999939 
9.99938 
9.99938 


9.9993 
9.99930 
9.99930 
6719-99935 
9-99934 


9-99934 
9:99933 
9.99932 
9-99932 
9-99931 


9.99930 
9.99929 
9.99929 
9.999285 
9.9992 


9.99927 
9.99926 
9.99925 
9.99924 
9.99924 


9.99919 


4 


8.71940 


8.77387 


9.9992 318.7 
9.9992218. 
9.999208. 
9-9992C18. 
9.9992C18. 


Tang. 


8.72181 
8.72420 


8.72659 
8.72896 


8.73132 
8.73366 
8.7 3000 
8.73832 
8.74003 


8.74292 
6.7452 
8.74748 
8.74974 
8.75199 


8.75423, 
8.75045; 
8.75867, 
8.76087 
8.76307 
8.76525 
8.76742 
8.76958 
8.77173 


Sine. 


11. 
0 


11.28060 
[1.27819 
11.27580 


11.27 341 
11.27 104 


11.26868 
11.26634 


11.26400 
11.26168 


01,25937 


11.25708 
11.25479 
11.252582 
11.25026 
11.24801 
24577 
24355 
24133) 
23913 
23694 
N 
23475 
23258 
23042 
22827 
22613 


22401 
1122189 
11.21978 

21768 
11. 


21559 
11.213511 


Tang. 


10.00063 


Secant. | 


10.00060 
10.00060 
10. 00061 
10.00052 
10.00062, 


| 


i 


10.00064 
10.00064 
10.00055 
10.00006 


10.00066 
10.00067 
10.090068 
10.00069 
10.00069 
10.00070, 
10.0007 1 
10.0007 1 
10.0007 2 
10. oo 


10. 00074 
10. 00074 
10. 00075 

10. 00076 
10.000727 

10. 00077 
10. 00078 
10.00079 
10.00080 
10.00080, 
10.00081 


4 
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=" ML. 


Tangents, and Secants. 


3 Degree. 


[31 


32 


19-99995 


8.79588 99015 8.7967 3111. 20327 10 0008 5 
8.797899. 999148.7987 5/11. 20125 10. 00086 
80076011. 19924 10.0087 
0.99913 8.80277/11. 197240. ooo 

999128. 80476011. 19524 l0. ooo 
8.8058519-99911;8. 806741 1- 1932610. ooo89 
8. 807 829. 999108. 808 


8. 809580. H 90g l. 8 10 
8.811739. 99909 
8.813679. 99 


8.799909. 99913 8.8 


9-99907 
9.99990 


9-99904 
999904 


Tang. | 


72/11, 
68/11. 
'8. 81264111, 
8. 81439/11. 18541 


8.816531 1.18347 
8.81846 11.181154 
8.82038 1117962 
8.82230011.17770 
8.8242 ½/11.17580 


19128 
18932 
18736 


Secant. 


7856809.999 19 8.7 8649112135 1 10. 0081 
3.580749. 99018 8.7885 5[11.21145 10. 00082 
8. 7 897919-99917 8.790011. 20939 10.00083 


9.99917 8. 79266011. 20734 10.00083 
9.99916,8.79470ʃ1 1. 20530 10. 84 


io. ooo o 
19.0009 1 
o. ooo 


10.00092 


10.0009 3 


10.00094 
10.00095 
10.00096 
10.00096 


"I 


11.21433 
11.2122G 
I[1.21021 
11.20817 
11.20014 


11.20412 
[1.20211 
11.20010 
11.19811 
11.19612 


1119415 
1.19218 
1119022 
11.718827 
11.18033 


11.18440 
11.18248 
[1.18057 
1.17860 
1.17676 


ö — — 


$9 9.99903(/8.82610/11.17390[10.00097[1 1.17487 
51 9-99902;8.82799/11.17201 [10.00098 [11.17299] 
5 9-99901/3.82987|11.17013|10.00099 [11.1711zf 8 
$3 19.99900[$.83175/11.16825 [10.00100 [11.1692z5| 7 
34 9.99899!8.83361|11.16639|[10.00101 12-16739 6 
55 9.99898|8.83547|11.16453[10.00102[11.16554] 5 
50/8. 9.96898|8.83732/11.16268|[10.00102[11.16370] 4 
5718. 9.9989719. 6111.16084 10.001031 1.16187 31 
5808. 9.59896 8.84 10011. 1590010. 00104 |11.16004| 2 
5918. 9.99895 [8.84282j11.15718[10.00105 [1.15823] 1 
90 9.99894/8.84464/11.15536[10.00106[11.15642] © 
c 7 DTS ao — 
Sine. | Tang. Secant, S | 
86 Degrees. ' 


. 


em 


8 4 is A * 


[ 
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A Table of Artificial Sines, 


4 


Degrees, 


Sine, 


8.84358 


8.34539 
8 


o EY bh! 
* 5 * 


9 99892 


— — — 


9.99894 
9.99893 


9.99891 
eee 


|1518.86987 
oe 8716700 


24 


— 


5 .9988+ 


9.99887 


| 


9.99898. 
9.99889 


9.998808. 87 106 


9.99380[8.87277 
8.87326(9-9987918-87447 
8.87 494[9-99878[8.87616 
8.87662/9.9987718.87785 


14 8. 8647419. 998838. 86591 
1 3}8.8664.519.99882 
1448. 86817 9. 99881 8. 86935 


2008.878299. 998768. 87953 
8.5799 5.9987 58.88 120 
248.88 161 9.998748. 88287 


26 8.888 179. 998708.88948 
2708.889800. 99869 8.89111 
2808.891429. 9986808.89274 
2908.893049. 90867 
308. $9464 9.9995 Lg 8. 225 


Tang. | 


9.84464 
3.84646 
3.84826 
8.85006 
— 


8.86763 


— — — 


ö 


11.185536 
11.153558 
1115174 


11.14994 
11.14815 


1114637 
11.144660 
11.14283 
11.1407 


11.13931 


1.13757 
[11.13583 
11.13409 
11.13237 
11.13065 
11.12894 
11.12723 
11.12553 
11.12384 
11.12215 


12047 
11880 
11713 
11547 
11382 


1111217 
11. 11052 
11. 10889 
11.160726 
1.10563 
11. 


| 


10.00128 


"Ron 


Secant. 


10. 00106 
10. 00107 


10. ooo 
oye! 
10.00110 


10. 00110 
10.0011 
10. 00112 
10. 00113 
10.001 14| 


11. 
11. 
11. 


15642 
15461 

15282 
11.15103 
11.14923 


14748 
11.14571 
11.14395 
11,14220} 


11.14045 


10.00115 
10.00116 
10.00117 
10,00118 
10.00119 


10.00120 
10.00121 
10.00122 
10.00122 
10.00123 
10.001 24 
10.0012 

10.0012 

10.00127 


10.00129 
10,00130 
10. 00131 
10.001320 
10.001331 


11. 


11. 13872 
11.135699 
11.13526 


11.13355 
11.13184 


13014 
12844 
12675 
12806 
12339 


12171 
12005 
11839 


11. 
11. 
11. 
11.118510 


11.711346 


11,1118 34 
33, 


(OE: 


the 1198 


11674437 


31 


Tang, |- 


104 10. — 


2 394 
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Tangents, and Secants. 


— Degrees. 


o—_— 


44\8.91655 


—— ä —Hä—œ — 


8.89864 
9 


8.897849. 99864 9.89920 
19.99863[8.90080 


548.93 154.9984 
5508.933029. 


Tang. | 


99866 8.895980 1.10402 
998658. 8976001110240 


99862 


8.915029. 9985 39.910650 
9985 219. 


69.928635 


5608.934489. 


8.90240 


9.91957 
9.92110 
9.92262 


9.92414 


9.927 16 
9.92866 
9.92016 


11. 10080 


11. 09920 
11.09769 


11.09601 
11.09443 


1.09285 


11.091128 
11.08972 


11,08815 
11,08660 
11,08505 
t11.08351 
11.08197 


11.08043 
11.07890 
11.077 38 
11.07586 
11.07434 


11.07285 
11.07134 
11.0698 5 


9.93165 
9.93313 


9.934621 1.065 38 | 


11.0683 5 
11.006687 


9.93609 11. 06391 


9 


Secant. 


10. 00134 
10. o0 135 
o. oo 136 
10.00137 
10.001 38 


(0.00130 
10.00140 
10.00141 
10.001 42 
10.00143 


0.00144 
10.00 145 
10. 00146 
10. 00147 
10. 00148 


(0.00149 
10.0015 1 
10. 00152 
10.001 53 
0.00154 


10. 0195 
10. 0156 
10.001 57 
10. 00158 
10. 00159 


10. 00160 


1 
11.10536 
11.10375 
11.10216 
11.10057 


11.09898 


11.09740 
11,09583 
11,094.26 
11.09270 
11.09115 


11.08960 
1.08805 
1.08651 
1.08498 


11.08345 


11.08 193 
[1.08041 
1.07890 
11.7739 
11.607589 


1107439 
1.07 290 
1107141 
11.006993 


11.06698 
11.065 52 


11.068461 


oa ow 6 


Acc 


10,001 61 
[10.00162 11.06406 
:-10.00163 [1 1.06260 


10.0016; 1. 06115 
10.0016þ[11.05970 


— — 


9.93757 11.066244 
9.93903[11.06097 
9.94949 11.05951 
9.941Gg5]11,05805 


— 
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"A Table of Arificial Sines, 


5 Degree. 


| 5 Sine. 


98. 94030 9-99534 
is. 94174,9-99833 
| 28.943171j9+995 32 
3.8-9440119-99831 

8.946039. 99830 


* 


| 


58.947469. 99829 
6.8.94387 9.99828 
78. 95029999827 
88.95 17009. 8 
9; 8. 953 109.9982408 


— — * _ 


108. 95450. 998238 
1168. 95 5909. 99822 
12 8.9572819.99921 |; 


14 8.9600519.99819 


in 2— — 


U 


9.99817 


178 96477.99815 
18 8.9655 300.998 14 


50 8.96825 0.998 12 
2188. 9696009. 998 10 
22 $ 970950. 99809 
23 8. 9722 . 99808 
24.8. 9736300. 99807 
258.7496. 99806 
26. 8. 97629 9.99804 
27 8.977620. 99803 
28 8.978949 99802 
29, 8.980269 99801 


308. 981570. 99800 


| Tang. 


13 8.95867 9982008. 


8.962809. 9981608. 
19/8. 966899.998 1 318. 


8 97150 


8.94195 
8.94340 
8.94485 
8.94630 
8.94773 


8.94917 
8.95060 
8.95 202 


8.97013; 


8.97 286 


8.97421 
8.97556 
8.97591 
8.97825 
8.97959 
8.98092 


8.98225 
8.98358 


| 
——  — 
4 * 
| 4 Sane. 
4 1 


11.05 805 


11.058660 


11.055 15 
11.05 371 
11.056227 


11.05083 
11.04949 
11.04798 
11.04656 


11,04514| 


11.04373 
11.04233 
11.04093 


11.03953 
11.03813 


11.0367 
11.035 36 
11.03398 
11.0326 
11.003123 


1.02987 
11.02850 
1102715 
11.02579 


11.02 444 


F1.02509 
11.02175 


11.0204 1 
11.01908 


11.01775 


11.01642 


10.00166 
10.001 67 
10.00168 
10.00169 
10. o 


10.00172 
10,0017 3 
[0.00175 
10.00176 


| 
0.00177; 
eren 
10.00 170 
10.00480 
10.00181. 
1 
10.00183 
10.001 84 


10.001186 
10. 00187 


10. 00188 
10. ooo 
10. 00191 
10.00192 
10.00293 
1TO0.00194 
1T0.00196 
10. 0 197 
to. 0 198 
to. oo 199 
10.00200 


10. 00171 


10. 00185 


11.0597 

11.05 826 
11. 05683 
11.895539 
1.05397 


11.05254 
11.0513 


11.0497 
11.048 30 
11. 04690 


5 
} 


11.04550 
11.04411 
11.04272 
11.04133 
1103995 


11.03857 
11.03720 


11.03583 
$1-03447 


11,0334 1 
q 


11.0317; 
11. 3040 
14.0390; 
11.0277 
13.02637 


1 1.02504 
11.0237 
1.02238 


11.011843 


8 Secant. 


— 


1.02106 


— —— 


. I 
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Tangents, and Secants. 


5 Degrees. 


8.9841919-99797Þ$. 
8.985499. 9979658. 
8.98679 9.997958. 


11.01642 
11.015 10 
11.01378 
11.01247 
11.01116 


| Secant. 


n 
10.00200 
10.00202 
10.00203 
10.00204 
10.0020; 


8.988089. 997948. 99015 
8.989379. 997920899145 
8.990669. 9979 108.9927 
8.99405 


—— 1 — 


8.99577 2253 
8.997049. 9978508. 99919 
— 98820 9. 29587 9. en. 


9.003329. 9977809. 
9.0045619-997 7719-00679 
9.005 8119. 99776 9.00805 
9.0070419-997 7519-00930 
9.0082819.9977319-01055 


10.99699 


9.0095 119-9977 219-01179 
9.0107419+9977 119-01303 


55 

9.014449%997 6719.0167 3110.98327 
10.98204. 
10.98082 
10.97960 
10.978381 


579. 015619.9976509.0179 


9.01682 9.997649. 0191 
9. 01803 9.9 976390. 0204 
9.019239. 9976109. 0216 


— 2 


9.0119619-9976919-01427[19-98573 
9.01318 1 96 9.01 


11. 0098 5 
11.0085 
11.000725 
11.005906 
1.00466 


11. 00338 
11.00209 
11.00081 


10.99954 
10.998 26 


10.99573 
10. 99447 
10. 99321 


10. 99195 


10. 99070 
10.98945 
10.98821 


10.98697 


10.98450 


I0,00212 
| 6 ASD | 


10.00218 


10.00207 
10.00208 
10.00209 
10.00210 


10.00213 
10.00214 
10.00215 
10.00217 


10.00220 
10.00221 
10.00222 
10.00223 
10.00224 


10.00226 
10.00227 
10.00228 
10.00229 
10.00231 


10.00232 
10.00233 
10.00235 
to: 90236 
10. 00237 
10.00239 


11.00678 


— 98804 


1 1.01843 
11.01712 


11.01451 
11.01321 


[1.01063 
1 1.00806 


13.00550 
11.00423 
11.00296 
1.00170 


11. 00044 


10. 99918 
10.99793 
10.99668 
10.995 44 
10. 99420 
10. 99296 
10. 99172 
o. 99049 
10. 98926 


11.015817 


2 
1101192 


11. 00934 
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A Table of Artificial Sincs, 


6 Degrees. 


| cur 


— 


9.01924 
902044 
9.02163 
1.02283 
9.02402 


9.99761 
9.99760 


9975909. o 


9975 


7 
9.99756 9.02646 


2.02639 
9-02757 
9.02874 


9-02992 


9.03105 
9.03226, 
9-03342 
9-03458 
9.03574 


9.025 391 


99755 
99753 
999752 
999751 
9.99749 


9.99748 
9.99747 
9.99745 
9-997 44 
9-997 4.3 


9.03690 
3.03805 
9.03920 
9.04034 
904149 


9.04263 
9.04376 
9. 4490 


9.046039. 997 30 


9.047 15 


9.04828 9.99727 9.05101 


9.99741 
9.99740 
9-997 38 
9-997 37 
9-997 36 


9-997 34 
9-997 33 
-997 31 


9+997 29 


99726 
99724 


99721 


99773 05441 


Tag. | 


9.02162 
9.02283 


9.025235 


9.02766 
9.02885 
9.03005 
9.03124 
9-03243 


9.03361 
9-03479 
9-03597 
9-9373% 
9403832 


9-03949 
9.04065 
9.04181 
9-04297 
9.04413 


9.04528 
9.0404 3 
9.04758 
9.04873 
9-04987 


9.85214 
9.05 328 


9788551 


10.97838 
1097717 
10.97 596 
10.97475 
1.97355 


10.97 235 
10.971135 
10. 96995 
10. 96876 
10. 96758 


10. 96639 
10.965 21 
10. 96403 
10. 90286 


10. 96168 


10.9605 2 
10-95935 
10.95819 
10.95703 
0.95587 


10.96472 
10-95 357 
10.95 242 
10-95 127 


10.95013110.00272 


10.94899 
10.94786 
10.9467 2 
10.94559 
10.94447 
10.94334 


Tang. 


* 


10.00240' 
10.0024 1; 
10.00243 
10,00244 


10.00245 
10. 00247 
10. 00248 
10. 00249 
10,0025 1 


10.00252 
10.0025 3 
10.0025 5 


10.00256- 
[1000258 


10.002259 
10. 00260 
10.002662 
10. oo263 
10,00265 


. 


10. 00266 
10. 00267 
10. 00269 
10. 00270 


1000273 
10.00274 
10.00276 
10.00277 
10.00279 
10.00280 
— 


U 


=» wt UE 


8 Fran r Honea 
10.002 39 10. 98077 


1.97957 
10.97837 


1097718 
10.97598 


10.97480 


10.97 361 


10.97243 
10.97126 


10.97 008 


10.9689 1 


10.96774 
10. 96658 


10.965 42 


10.96426 


10.96310 
10.96195 
10.96080 
10.95966 


10.95852 


10.957 38 
10.95624 
10.9551] 
10:95 397 


10.95285 


10.95172 
10,95060 
10.94948 
10.94836 
10.94725 


10.94614/ 


— — — 


Secant. 


— — Ry ——_— 


_ „ w * 


11 «a « « «a a>. Py i. * — 


. 
t ug te uy pr cauuy 


L 
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Tangents, and Secants. 


6. Degrees. 


69.997 11 


Tang. | 


Secant. 


9-99719 9-057 

9-997 1719-05590 
9.997 169. 06002 
9.997 14%. 06113 


9.997 20 = 10.94334 


10.94222 
10.94110 


10.97998 
0.93897 


10.00280 
10.0028 2 
10.0028 3 
10.00284 
10.00286 


—_ 


997130. 06224 
335 
9-997 1009. 06445 
9-9970819.06556 


19-9970719.06666[10.93335 


4019.06481 


.o6589 9-99704 9.06885 
4209.066969. 99702 9.069 
4319.06804[9.96701 19.07 103 


5.99690 07858 


9.997059. 06775 
94 


10.937726 
10. 93665 
10.935555 
10.9 3444 


10.93225 
10.93115 
10.93006 
10.92897 
10.92789 


10.00287 
10.00289 
10.00290 
10.00292 
10.00293 
10.00295 
10.00296 
10.00298 
10,00299 
10.00301 


ET 


9-99698 9-07 320 
9.99696 9.07428 
9.99695 9.07 5 36 
9.99693 9.07643 
9.99692 9.07751 


10. 92680 
10. 92572 
10. 92464 
10.92357 
10. 92250 


10. 00302 
10. oo 304 
10. oo 305 


10.00307 


10.00308 


9-99689/9-07904 
9.996879. 0807 i 
9-99686.9.08177 


10.92142 
10. 92036 
10. 91929 
10.971823 


10.00310 
10.00311 
10.00313 
10,00314 
10.00316 


[ 


—— — 


10.946714 


10. 94063 
0.93954 
[0.93845 


10.93736 
10. 93628 


10. 93529 


10.93412 
10.93 304 
(0.93196 
10.9 3089 


— —ñ 6 | 


10,92982 
10.92876 
10.927 

— += 
10.92558 


10.92452 
0.92347 | 
10.92242 
10.92137 
10.92032 


__ ﬀ mm 


— ana 310.917 17 
| 


9-9968319.0838g 
9.9968 19.8495 


10.9161 I 


10.91505 
10. 91400 


e 


9.08705 
7719-08810 


08914 


6.91295 
10. 91190 
30. 91086 


ro. oo3 17 
10.0319 
10. 0320 
10. 00322 


10. 00325 


10. 00323 


10.917928 
10.91824 
10. 91720 
1.91617 


Sine. 


— 


755 


PF: 


—— Ing 


83 Degrees. - 


Min. [Io « ww + | ow,o0-0 [ 


— EE, te 
Wap - p 
. 


[ 


433 ] 


A Table of Artificial Sines, 


7 Degrees. 


= 


0.908589 
19. 08692 
2 9.08795 
3 9. 08897 
4 9.08999 


9.09101 
9. 9 o 


1 


* 


8'9.09405 
79 9.09506 


109. .og606 

11,9.09707 
1209. 7 
139.9907 
Wo 10006 


mY ys" 
169. 10205 
17 9.10304 
189. 10403 
199: 10501 


Os 10599 

210%. 10697 
22 9.10795 
22 9. 10893 
49. 10990 
puny; EI, 
2 9.11087 
359 11184 

270 11281 
28 9.31377 
29,9-11474 
30%. 11570 


7 9 129304 


| Tang. 
9.9967 519.0891 
9.996749. ogoig 
9.9967 29. 09123 
9.996709. og 27 
9.996699. 0933 


10. 91086 
10. 90981 
10. 90877 

0.90773 
10.90670 


| Secant. | 


— ͤ 


10.003 25 
10. 00327 
10.003 28 
10. oo 30 
10. 00331 


10.9141 
10 91308 
10. 91205 
10.9103 
10. 91001 


9.996679. 09434 
9.996669. 09537 
9-99664|9.09040 
9.996639. 00742 
9.9966 10 .ꝗ5 
9-9905919-09947 
9.99658 110 


9.996569. 101 50 
9.9965 5%. 10252 
- 9995 319-1035 3] 


9.99651 9.10454 
9.996509. 105 5 
9.996489. 10656 
9.996479. 10756 
9.996450 · 108 56 


9.990430. 10956 
9.996429. 1105 

9. 9964009. 11155 
9.996389. 11254 
9.996379.11353 


0. 90566 
10. 90463 
10. 90360 
10. 90258 
1890135 


10.00333 
10.003 34 
10.003 36 
10.00338| 
10.003 39 


10. 90899 
10. 90798 
10. 90696 
1.90595 
10. 90494 


10.9005 3 
10.8995 1 
10. 89850 
10. 89748 


10. 89647 


10. 89546 


10.89445 
10.89344 
t10.89244. 


10.89144 


— — — 


10. 00341 
10. 00342 
10. 00344 
10. 0345 
10. 00347 


10. 90394 
10. 90293 
10.9019 3 
10. 90093 
10. 89994 


10. 00349 
10. oo3 50 


10. 00352 
10.0035 3 
10.00355 


10.89894 
10.89795 


10.89696 


10.89597 


10.89499 


10. 89044 


10.88944 
10.88845 


10. 88746 
10. 88647 


10.00357 
10.00358 
10.00360 
10.00362 
10.00363 


10.89401 


10.89303 
10. 89205 


10. 89107 
10. 89010 


1 


9 99655-11450 
9-996 3419-11551 
9.996329. 11649 


9.996299. 11845 


10. 88548 


10. 98449 
10.8835 1 


9.996309. 1174710. 88253 


10.881585 


9.99627. 943 b. _—— 


10.00370 


10. 00365 
10 00367 
10. 00368 


10.00372 
10. 00373 


10. 88913 
10. 88816 
10.887 19 
10. 88623 
10.883826 
10. 88430 


ee. 
| = 
* 14 


| 


a — — 


Ji 


Tang. 


= 


| Secant 


c 


220. 


82 Degra. , 


— CES ws 2 * 2 


rc 


* 
— 


—— 4 4 WW TT OIT_Y * 


w 


LAG 


Spoons be . HL TE an. IA. a. OR. OO. ior. i 4 


[ 
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p Tangents, and Secants. 


7 Degrees. 


3009. 11570 9.99627 
31911666 9.99625 
329. 11761 9.99624 


3009. 12142 9.99617 
37. 12236 9.99615 


40 125 19 9.99610 
4109. 12612 9.99608 
4209. 12706 9.99607 


4519-12985 9. 99602 
4619.13078 9.99600 
47.1317 1.99698 
4819-13263 9.9996 
4919-13355 9-99595 


9.134479 99593 
4 13539 9:99591 
4 13630 9. 99559 

9.137229. 99588 
5400. 138139. 99580 
9.13904 pears 
"Pp: 1399409. 99582 
11 95 99681 
9 425 99579 
590. 14266 9.99577 


6% 242505 


Sine. 


9.12717 
125. 12813 


4419-12893 9. 99603 9. 


Tang. 


12943 

12040 
9.12138 
912235 
9.12332 
9.12428 
9.73125 
9.12620 


——— 


9-12909 
9. 13004 
9.13099 
9.13194 
13289 


9.13384 
9.13478 

13573 
9.13667 
9. 28 


9. 13854 
9.13948 
9. 14041) 
9. 4770 
9.14227 


| 


| 


10.88057 
10.87960 
10.87 862 
10.87765 
10.87668 


10.87572 
10.87475 


10.87379 
10.87283 


r0.87187 
1 ; 
10. 87091 


10. 86996 
10. 86901 


10. 86806 
10.867 11 


10. 86616 
10. 865 22 
10. 86427 
10. 86333 
10. 8624 
10. 86146 
10.8605 2 
t0.85959 

o. 87388 
10.858773 


——— — 


0.00390 


10.00392 
10.00393 
10. 00395 


ro. oo39 


10. 88430 
10.88334 
10. 88239 
10.88 143 
10. 88048 


10.8793 
10. 87858) 


10.87764 [4 


to. 87669 
10.87575 


0.87481 
[t0-C7388 


10.87294 
10.87201 


10.87 108 


N 
wa 


10.00399 
0.00400 


10.00402 
10.00404 
[0.00405 | 


10.00407 
1 0.00409 
io. oo 


1. oo4 12 
10.00414 


7570 


9.14412 


-9957519: 14750 


9.14504 
14727 
14689 


10.858680 
10.85 588 
10.85496 
10.85403 
10.85312 
10. 85 220 


[10.0041 6 
10.00418 


10.00423 


10.00419 
10.00421 


10.00425 


| 


10.87015] 
10. 86922 
10.868 29 
10.8673 
10. 86645 


10.8655 3 
10.86461 
10.86370 
10. 86279 
10. — 


10. 86096 | 
10.86006 


10.85915 
10.85825 


10.85734 
10. 85645 


O 289920 


Tang. 


= 


| Secant. 


MP 


28 


* TY 1 8 1 


_ . 


2 


Un. T ; 


. 
1— — 


82 Degrees. 


—_— 


AE 
___ — 
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* : A Table of Artificial Sines, oe 
1 1 Degrees. ; 


Sine. : Tang. | : | Secant. / 8 


— 


09. 1435609. 9957 50. 14780010. 85 22010, 00425 10.85645 [60 
| 119.1444519-9957419-14872|10.85128[10.00427 [10.85555[59 | 
s 219.1453519.9957 219. 14963010. 85037 flo. oo0428 10. 85465 [58 
309. 146249. 9957009. 1505410. 84946 [10.00430[10.85 376157 
49.147 1409. 9956 ——.——.— 10. 0043210. 85 28656 


— — 


— — — — — ——— — 


| ; | 
59.148039. 995669. 15236010. 8476410. 0043410. 85 197055 
9.148929. 995659. 1532710. 8467310. 00435 flo. 85 10954 
79.149809. 995639. 1541710. 84583 flo. o 437 |10.85020153 
8.9. 1506909. 9956109. 15 508.10. 84492 flo. oo439 10. 8493152 
909.15 1579. 995 5909. 15 59810, 84402 10.004410. 8484351 


— —— ——— 


15688 1084312 10.004430. 84755] 0 


19-9955 157781084223, 10. 0445 10. 84667 [49 
9.995 54%. 1586710. 841330. 00446 0.84579 48 
9. 995529.15957 10. 84044 [10.004 48 10. 8449247 
9-995 59. 1604610. 83954 [10.00450 [10.84404 [46 


9.995489. 1613510. 83865 [10.00452[10.84317 [45 
| .16224j10.83776110,00454 [10.842301[44 | 
9-9954519.16312[10.83688[10.00455 0.84143 [43 | 
9-9954319-16401110.83599[10.00457 [10.8405 7 [42 
9.99541. 1648910. 835 1110. 00459 flo. 8397041 


| | 
20 9.2677600.99539 9.16577 10. 83423 10.00461 | t0.83884 [40 

2109.162039. 995 379. 1666510. 83335 [10.00463]10.83797 [39 
2209.162899. 995 359. 1675 3010. 83247 [10.00465 10. 83712038 
2309. 1637409. 995 3300. 168 5010. 83159 0.00467 0. 83626037 
249. 164609. 995 320. 16928010. 83072 0. oo468 10.835 40 36 
2519.16545[9-995 30]p.1701610.82984 [10.00470|t0.83455 [35 
2609. 1663 100.995 2809. 17 103010. 82897 [10.00472[10.83369134 
27 9.167 1619.9952619.17 190 10. 8281010. 004740. 8328433 


. 
þ 
; 
' 
3 
5 
3 
3 
2819.1620119.99524/9.17277/10-82723110.00476|10.83199]32 5 
— 
N 


2909. 168869. 995 2200. 17363110. 82637 [10.00478 0.831143 * 
3009. 16970 9.995 209.1745010. 82550 10. 00480 10.8 303030 


0 4 


Tang. | ; Secant. 


— 
. 


—— 1 —— — 


1 | — — — a 
3 7 81 Degrees. 
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| Tangents, and Secants. 


5 * 
8 Degrees. 


3919-177 2413-99503 


| ow OOO | - H ww Aw 


9.18306 
9-18391 


9.184750! 
9.18560 
3-18644[10.81356 


9.19146110-80854 
9. 19229110. 80771 
9.193120. 80688 
9.193950. 80605 
9.19478[10.80522 


| ' Secant. 


9-995 20[9.17450[10.82550 
9.995 189.175 3610. 82464 
9.995 179. 17622ʃ10.82378 


0.00480 
10. 00482 
10. 00484 
10.00485 
10.00487 


1083030 
10. 82945 
10.82861 


10.8277 
10. 82693 


rr. 
— 
Ga 
I 
— 
— 
2 
to 
— 
_ 
21 
wn 
k 
— 
— 
— 
2 
0 
— 
8 
oo 
8 
NN 


3509. 1739 100.995 1109. 7880.10. 82 120 
369. 17474. 995090. 1796610. 82035 
3719-175 5819-9950719-18051]10.81949 
3819-1764 113-99505 9.1813 

18221 


10.8 1864 
10.811779 


| 


o. oo489 
10.00491 
10.00493 
10.00495 


10.00497 


10.8 
0.82526 
0.82442 


0.82352 
(0.82276! 


uo. oog 


. 


0. 0503 
lO.COCOG 
10. 00507 


10.82 193 
10.82111 
10.82027 


10-81945 
10.8 1863 


9.18728[10.81272 
9.18812[10.81188 
9.18896[10.81104 
9.18979110.81021 


9-19063110.80937 


10.00508 
10. o05 10 
10.005 12 
10. 05 14 
10.005 16 


10. 81780 
10.8 1698 
10. 81617 
10.8135 
0.81453 


10.005 18 
10.005 20 
10.005 22 | 
10.005 24 
10.005 26 


10.81372 
10.81291 
t10.81210 
1081129 
10. 8 1048 


9.198610. 80439 
9.196430. 80357 
9468[9.19725]1 0.80275 
69.198070. 80193 

9.49889 10. 80111 


_ 4 


10.005 28 
19.005 30, 
ace 
10. 905 34 
10.0 36 
10.005 38 


8 
oo 
2 
8 
4 


” " 
\—_——_ + 24.44 


10.8064 7. 
10,80567 


98 + on 


OS 


A9974]10.80029 


* TIN —_— 


© © Cr 


| Secant. 


: 


. 
—— — — — 


= 
— 
: 


f * Min. 7 
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A Table of Artificial Sines, 


9 Degrees. 


Tang. | 


ans 


1997 i.. Sooꝛg 
109.195 1309.994609. 2005 3010. 79947 
2 4 19593 4 99458 4 2013510. 79866 
10. 79784 
10.797033 


10. 005 38 
10.00540 
10.005 42, 


10.005 44 
10.005 46 


10.80567 
10. 80487 
10. 80408 
10. 80328 
10. 80249 


10. oo 48 
10.005 50 
10. o05 52 
10.005 54 
10.005 56 


12 — 9.99438. 0942. 79058 
10.78978 


10.7 8898 


119. 20302 9. = 79138 


- 


10.00558 
10.00560 
10.00562 
10.00564 
10,00566 


'0.80170 


[0.80091 
10. 80012 
10.79933 
10.7985 5 
10.79777 


10. 79698 
10. 79620 


10. 79542 


10. 79465 


10.788 19 
10.787 39 
10. 78660 
10.785 80 
10.7801 


159. 2561309. 994329.2118 
1609. 2069 19. 9943009. 21261 
a D 21341 


— 
. 


10.005683 
10,00571 
10,Q0572 
10:00575 
10. 00577 


.215378110.78422 
945 Ln 10.78343 
9.21736j10.78264 
19.21814110.78186 
9-941 3ſ9-21893116.78107 


10.005 79 
10.0058 1. 
10,00583 
10.00585 
10.005 87 


10.79387 
0.79309 
10. 79232 
10. 79155 
0. 79078 


10.7900 
1078924 
10.78847 
10.78771 
10.78695 


299.2138209. 994119. 21971010. 78029 
269.2145809. 994099. 220491. 77951 
279.215349,99407 922127 10. 77873 
9.99405. 22205010. 77795 
2909. 16859. 994029. 2228310. 777 17 

21761 9: 99400. 22361010.77639 


10.005 89 
10.0059 
10. 00593 
10. 00596 
10. 00598 
10.00600 


——— — 


Sine. 4 Tang. 


| 


| 


10.78618 
10.78542 
10. 78466 
10. 78390 
0.78315 
10.78239! 


Secant. 


80 Degrees. 
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9 Degrees. 


Tangents, and Secants. 


.2183613-99398 
9.99396 


35 9.22137 9.99390 
3619.2221219-99388 
3719-2228619-99385 
389.2236109. 
3919-2243519-9933! 
CE Ea 
4019-225 
4119-2258319-99377; 
429-2205719-99375, 
43,9-22731 N 
44228059. 99370 
45.228789. 99368 
4.22952. 99366 
47923025 9.99364 
189.23095 9.99352 
49,9-2317119-99359, 


, 
$0,9-2324419-99357 
5119+2331719-9935 5 
-99353 
5319-2340 319-9935), 
$4,9:23535[9-99345, 


55.9. 23607]9.99346 
5619.23680 9.99344 
579.2375209. 99342 
5879.238249. 99340 


8319. 22977 


9.22361 
9-22438 
9.225 16 
922593 
9.22670 


922747 
9.22824 


9.22901 
9.23054 


| 


Secant. 


— 


4 


* 
x 
a 


— — 


10. 77639 
10.775862 
10. 77484 
10. 77407 
10. 77330 


10.00600 
10.00602 
1 0.00604. 
10.00606 
10.00608 


10.78239 
(0.78164 


| 0,7 8088 
10.78013 


10.77938 


10.77253 
10.77176 
10.77099 


10.77023 
10.76946 


8 


10. oo 10 
10. 06 13 
10,0061 5 
10.00617 
10.00619 


3-23130] 
9.23207 
9.23283 
9˙23359 
923435 


10. 76870 
10. 76794 
10.767 17 
10. 76641 
10. 76566 


10.0062 
10. 00623 
10. 00625 
10. 00628 
10. 00630 


9.23510 
9.2358 
9.2366 . 


9-237 37, 
9.23812 


10. 76490 
10.7644 
10. 76339 
10.76263 
10.761 88 


10. 0632 
10. 00634 
10. 00636 
10. 00638 
10.00641 


9.23887 
9.23962 
9424037 
9.24112 
9.24187 
5 
924335 
92490 
924484 
5.34832 


9.24632 


10.761 13 
10. 76038 
0. 75963 
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10.46073Þ 9.02394 Þ 9149067 |. 
10.46632[10.9239 | 
0.46591 10,0240; 448 
10,02407 I 04.4 


190.4943919 


190.4985230 
10.498159 


10. 4966425 
10. 49527 [24 
10.495 8923 
10.49551ʃ22 
10. 495 14/1 


— — 


10. 49477 [20 


10.497778 
10.497 39127 | 
10. 4970226 


| 


* 


3 
„% es **% 


2K „ % 


_ 


- „ AI Drees. . — 


1 LAY ad 


H h 
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G A Table of Artificial Sines, | 8 


1189.5 9199.974889.54431 


2 2.522420. 5744854794 


| 9 455 14.974399. 54875 
350 


"OY 


19 Degrees. 


* 


Tang. 


9.975589.53779 
9-5 1374.97 55419-53820 
514119.975 50.5386 


10. 46303 
0.46262 
10. 46221 
10. 46180 


10. 46139 


becant. | 


| 


[Ly 
4 
1 
. 
, b 
. 
» 


10:02433 
10:02437 
10.02442 


10.02446 
(0.02450 


o. 48699 
10.4866 

10.48626, 
10.485 89 


10.48 5560 


29.515200. 97537953984 
39.515579 .975 329. 54025 
99.515939. 975289. 54065 
1009.5 16299.975 2309. 54106 
119.5 16669.975 199.5414) 
120.5 170209.975 159.5488 
13.5 17389.975 10%. 54228 


10. 46098 
10. 46057 
10.460 16 
10. 45976 
10. 45935 


10. 45894 
10.4585 3 
10.458 13 
10.4772 
14% 5775.97 569. 5426910. 45731 


10.0245 5 
10. 02459 
10. 02464 
10. 02468 
10.0247 2 


10.0247 
10.02481 


10.02486, 
10.02490 
10.02494 


10.48553, 
10.485 16 
10.48480 


10.48443 


10.48407 5 


10.4837 1 
10.48334 
10.48298 


10.4822 5 


1613-5184719-9749719-54350 
1719-5188319-9749319-54391 


(15[9-5181119.97501 9:54309|10.45691 
10.45650 
10.45610 


10.45569 
t10.45528 


10.02499, 
10.02503 
10.02508 
10.02512 
10.02516 


4 


10.48189 
10.48153 
10.48117 
10.43081 
10.48045. 


10.45488 


9-54552110-45448 
10.45407 
10. 45367 
10.45327 


10.02521, 
10.02525 
10.02530 


10.025 34 
10. 025 39 


9:52278{9-9744419-54835 


10.45 286 
10.45246 
10.45206 
10.45 166 


to. 4525 
to. 45085 


10. 02543 
10. o2 548 
10. 02552 
10.02556 
10.02561 
10. 02565 


0.48009 
10.47973 
r0.47937 
10.4790I 
10.47865. 


10:47829 
10447793 
10.475 


10.477 22 
10. 47 
10.476613 


Dr ” 


9:5235919-974 3519-54915 


Sine. || 5 [ Tang. 


—_— 


* 


1 


Secant: |: 


n 


70 
* 
* 


, 
* 
* 


Degrees. 


—9 
= 


463 ] 
Tangents, and Secants. 
19 Degrees. 


5 Sine. Tang. | Secant. | | 
3019.5 2350. 97435 .54915 10.45085{10.02565 10.47651130 
3119-52385[9-9743019-5495 5110-45045 j10-02570[10.47615 [29 
3219-5242 119-97426[9-54995[10.4500510.02574[10.47579|28 
3319-52456Þ9-97421[9-55035[10.44965,10.02579[10.47544|27 
3419-5249219-9741719-55075[10.44925110.02583[t0.47508[26| 
3519.5252819-9741219-55115[10.44885|10.02587110.47472 25 
36Þ9-52563[9-9740819-55155110-44845 [10.02592110.47437 [24 
3719-5 25981949749319-55195110.44805 [10.02597 [10.47402[23 
3819.5 2634.97 3999.552350. 44765 [10.02601 10. 473662 
3919-5 2669 9.97 3940-552750. 44725 [0.02606 10. 4733101 


4009. 5 2705.973900. 55 31510. 44685 fo. 0261010. 47 295 [20 


4 

41{9.5274019.97 38513-55355110-44645 [10.02615 [10.47260]19 

| 4219-5277519-97 38119-553951[10.44605[10.0261910.47225 8 
7 {4319-5281 119-97 37619-55434[10-44566[10.02624 [10.47190[17 
5 44.528469. 97372.5 5474/10. 445260. 02628 10. 715416 
5 4519-52881 0.97 36719-55514[10.44486]|10.02633[10:47119|15 
4| 46 9-529169-97 303 9-55554[10-44446|10.02637[10.47084 [14 
3 4719-5295 119-97 35319-55593110-44407|10.02642[10.47049]1 3 
2 4819.5 29869.97354%.5 5633010. 4436710. 02647 [0.470142 
1 4919-5 3022.973490. 55673010. 4432710. 0265 110. 46978 2 . 
j 50lg.5 305719-97 34419+-55712[10.44288[10.02656[10.40944 [10 
9 5119.5309219-97 34919-55752[10.44248110.02660[10.46908| 9 
| 52]9-5312719-97335|9-55791110.44209[10.02665 [10.46874 | 8| 
7 5300.53 1619.97331.5583 1010. 44169 10. 02669 0. 46839 7 
6 549.53 196.9732609. 5587010. 44130010. 0267410. 46804 id 
35 5519.5323119-97 322 9-55910[10.44090 10.02679 10-46769] 5 
34 5519.5326619-97 317 9.55949110.44051110.02683 [10.467 34 4 
33 5719-9330119-9731219.55989[10.44012[10.02688 10.46699] 3 
32 589.5333609. 9730809, 5502810. 4397210. 02692 0. 46664 2 
31 5919-5337 01897 39419-56067110.43933[10.02697 [10.46630] 1 
30 509.5340 ff. 97 29919-561071t0.43893110.02701 [10.46595] © 
* : | —  — TI — * 7 — 3 0 
E Sine. Tang.“ Secant. E 
1. ea aue 70 8 — — 
— — — — — — — — 


* —_— * — * 
— — — 
MID KL hi” 7 
1 
, 


£464] 


4 A Table of Aral Sizes, 


4 | 1 


20 Degrees. 


Tang. 


- ol9.53405[9-9729919-56107 
D 9-97 294;9.56146 
219.5 347519-97259]9.56185 


—_—_—_—— 


| 


9.30304 


 $19-5357819-97276 7 
69.5 3613 
79.536479. 9726609. 5638 
89.5 36829. 972629. 56420 
| g[9-53716]9-9725719-56459 
" 


1019. $375! 9. 972789. 56498 
| 9. 50537 
9.5657 

9.50915 
9.56654 


53819 9 97243 
1319-5385419-97238 
14.5 38889.97234 
159.5 39229.97229 9.56693 
1619-5395719-9722519.56732 
17[9-5399119-9722019.567751 
181). 54925 9. 97255 9. 56810 


2oþ9-5409;[9.9720019.56887 
21.541279. 972010. 56926 
54101 9:97 19619-56965 


29 9.542639. 97 182 9.57081 
(2619-5429719-9 
| $5433119:97 17319-57158} 
225 54355 9:97 10819-57197 


9.8626“ 


9727119.56342| 


10.43893 
0.43854 
10.43815 
10.43770 


10. 43736 


10.4369) 
10. 43658 


10.436619 
10.435 80 


10.43541 


10.43502 
10.43403 
10.43324 
10.43385 
10.4334 


1043307 
10. 43268 
10. 43229 
10. 43190 
[0.43151 


—— — 


10.43113 
10.4 3074 
[0.43035 
10. 42996 
10. 42958 
10. 42919 
0.42880 
10. 42842 
10, 42803 
10. 4755 


10.4272 


19. WE, 


Secant. f 


10. ej 
10. 02706 
10.0271 
1002715 
10.02720 
10.02725 
10.02729 
10.027 34 
10.027 38 
10-02743} 
t10.02748 
10.02752 
10.02757 
10.02762 
10.02766 
10.027714 
10.027776 
10. 02780 
10.0278; 
10.92790 


— 


. 


10. 92813 


ee 


10. 028 18 
0.02922 


1002837 


— — —— 
. 


10.465950 
10.465605 
10. 46326 ö 


10.4691 
10. 46456 


— — — 4 | 


10.46422 
10.46387 


10.46353, 
0.46318 


10. 46284 | 


to. 46249 
10.46215 
10.46181 
10.46146 
10.46112 


ro. 46078] 
10. 46044 | 
10, 4600g 4 
10.45975| 
10.45941 141} 


10. 02794 10. 
10.02799 [10.45 
10. 0280410. 
o. oꝛ gos ho. 


[19:457 5714 
178. 15860 
0.62827 ö 
to. 02832 | 


4 
— 


2 2 — 


2 — 


[3319-54 


[50 118 9.970649. 5 803 


15319: 5520219:97049[9.58153 
[54 9:5523519:97044[9-58191110.4180g 


1 465 ] 


_ Tangents, and Secants. 


20 Degrees, 


| 


Tang. | 


Secant. 


—___ 


= wy | 
: 


3j9-97 15919.57274{10.42726 
9:9715419-57.312 10.42688 
0019-97 14919-57 35.1 0.42644 
3419-97145 95 57359 10.42611 


139-5443 
13119:54400 
4 85 


39.9707 809.5792510. 42075 
55580 9.970739. 57963010 42037 
550699. 9706809. 5 800 110. 41999 


10.41961 
9.5513619.97059|9-58077110.41923 


0. 02841010. 45567 30 
110.0284610. 45534029 
0. 0285 10. 45 50028 
10, 288510. 4546627 
10. 05 10.454423 26 


J W060 


410. 02865 10.485399 25 
9 [19.02870ſ10.45365 24 
10.02874110.45332j23 

10. 4529822 
10. 02884, 10. 0.45265 [21 


10. 02879) 


— 


10. 02889 10.45231 auld 
10,02893110.45198|19 
10,02898]10.45164|18 
0. 290310. 45131 17 
10. 02908 10. 45097 16 


- 


10.02913]10.45064 |15 
0.029170. 45031014 
10.029220. 44997 13 
o o 2927 10.44904|12 
10.02G32}IO. 34931 11 
re 
10. 02937 10. 44898 10 
0. 0294100. 448649 
i0.029460110.44831 
t0.C2951110,44798 
t0.02956[10.44765 


7 
6 
10.02961 10.44734 5 
4 


5530109. 970350. 58267 10.4734 to. 02966110.44699| 4 
57 -$533419-9793919.58304[10-41696110.02970[10.44666]| 
88085367 -97025,9:58342[10-41658110.02975110.44633 
| 2919-5 $400 97020 9.58380 10. 41620 0. 2980 0.44600 1 
465 35133 5.9701 5.8841 10.415820. 0298 10.4567 0 
|» — 2 l]——— — — eee — w 
'Þ: KRG 22.0424 50 18 . 910-7147 A 
Fi [me Tang. — 
(21> bÞ — — | — 
2 69 Degrees. 4. 
3 : — 
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A Table of Artificial Sines, 


Degrees. 


W 


O 


Sine. 


558433 


19.5546 
2955499 
3955532 
49.5564 


5955597 


25 
26 
N 27 
28 
29 
30 


9.56247 
9.56280 
9.56311 
9-50343 
9.56376 
9.56408 


9.9701 


| 


Sine. 


„ 


Tang. 


9.9701 5.58418 
58456 
9.970069. 5 8493 
9.970019. 58531 
9.969969. 5 8569 
5860610. 41394 
5864410. 41356 
5868210. 41319 
587 1910.41281 
9.58757 0.41243 


9.96893 59350 
9.968880. 59391 
9.96883 9.59429 
9.968789. 59466 
9-9687319-59503 
9.968689. 59540 


10.415882 
10.4154 
10.4150 
10. 41469 
10.41431 


| Secant. 


10.0298 5 
10. 02990 
10. 02995 


10.02999 
10.03004 


10.44567 
10.44534 
10.44501 
10.44468 
10.44435 


10.03009 
10.03014 


10.03019 
10.03024 
10.03029 


—— 


10.44403 
10.44370 
10.44337 
10.44305 
10.44272 


9.58794110.41206 
9.58832110.41168 
9.58869 
9.58907 
9-58944 


9.53981 
9.59010 
9.590560. 40944 
9.59094 
959131 


9. 909170. 50168 
9-9691 219-5920; 
9-96908[9-59243 
9.969030. 59280 
9.968989. 59317 


10.41131 


[0.41093 
i0.41056 


10. 41019 
10. 40981 


10. 4090 


10. 40832 
10. 40795 
10. 40757 
10. 40720 
10. 40683 


0. 40869 


10.03034 
10.03038 
10.03043 
10.03048 


10.0305 3 


10.03058 
10,03063 
10.03068 
10.03073 
10.03078 


10.44239 
10.44207 
10.44174 
10.44142 
10.44109 


1044077 
10.44044 
10.44012 
0.43979 
10-4399 


10. o3083 
10. 03088 
0.03093 


10.03098 
10.03102 


10.43915 
10.43882 
10. 43850 
10.43818 
10.43785 


10. 40646 
10. 40609 


10.495 34 


10.40497 
10.40460 


Tang. 


10. 40572 


10.03107 
10 03112 
10.03118 
10.03123 


10.03127 
10.03132 


1.43753 
10,43721 
10.43689 


0.43657 
10-43592 


0.43624 


Secant. 


| 


68 


— * . * 


* 


E 
* 
- 


wy $6472 
3319-56504 
3419-565 3619-9684 
3519-56368 
3619-5 


3919-5 


4819-5698 
4Y9-5$7012 
5019-57044 
5109.570750. 
5209.57 10709. 
$3]9-57138 


| 55Þp 5720109. 967429. 
5619: 572329. 967379. 
5719\57264[9-967 3219. 


50/5 — 725 9199717 


9.9684 319-59725 
9.96838/9.59762 
3719: -3663119-968331[9-59799 
66639. 9682809. 59835 
3919-56695 9.968623 9.59872 


629.603 13 


58ſp. 572959967279. 
59ſt 22 967229. 


59540 
$9577, 
:59614 
5 9688] 


9.60276110. 39724 
10.39687 


ro. geg 
10. 40423 
10. 40386 
1110-49349 
10. 40312 
10. 40275 
10. 40238 
10. 40202 
10. 40165 
10.401 28 


— 
10. 40054 


10.03 32 
10.03 137 
10. 03 142 
0.03137 
10. o3 152 


1.43592 
10. 4350 
10.435728 
10. 45405 


10. 03157 
10.03 162 
10.03 167 
10.03 172 
10.077 


10.03 182 
10.03 187 
10.03 192 
10.3197 
10. o 202 


10.03207 
10,03212 
10.03217 
10.03223 
10. 03228 


10.434320 
10. 43300 


10. 43369 
10.43337 
10.3305 


1.43273 | 


10.43241 


10.43210}! 
10.43178 
10.43146 


10.43114 


10. 43083 
120 
10. 2988 


10.430591 
10. 43020 


10.03233 
10. 03238 
10.03243 
10.03248 
10.03253 


10.42925 
10:42893 
t0.42861 
10.4283 I 


9468 0.03268 


10. 03258 
10.03264' 


10.003273 
10. 03278 


| 2 


10. 42705 
10.426754 


10.429861 


10. 2799 
1042768 


10.427 36| 


10. 4264 | 


1 * 
| 


{ 4 | 
490 [27 
19.43404 | 


=O Sag nt „„ 2 * 


E %% • — „„ — 2 4 


— 


[ 
* + ute 


L Ne 


A Table of Artificial Sines;” 


22 


| Degrees, - 


r 


619-6078 


9.60644 
9.60677 


9.6075 


9.60823 
9.60859 
9.60895 


9.96665 


9.96 


9.96655 
9.96650 


3996645 
9.96640 


9-066 


— — 


219-965 77 
239. 2435 

90507 
| * 


9.96634 . 


9.60931 
9.50967 


6104 
.61040| 
.61076|1 
9.61112 
9.61148 


61184 
61220 


61292 


9. 96619 61328 


 — 


9. 9661 4j9.61364 
19.9660919.61400 
9 966030. 61436 
9.966980.61472 
3.5395 9.61508 


| 
9.96585(9.61544 
219.905 82.615579 


Tang. | 


— —— — 


9.60714] 


0 


L 


0 39359 
0.39323 
10. 39286 
10. 39250 
1.39214 


10. 39178 
10. 3914¹ 
10. 39105 
10. 39069 
1 0.39033 


Secant. 


9 


8 
V _—_— 


10,03283 


10. 03294 
0.03299 


10.0328g\1 


10.03304 | 


10.03309 
10.03314 
10.03319 
(0.03324 
10.03330 


10,42487: 
10.4255 
10. 42424 
10. 42393 
10.42362 


10. 38996 
o. 38960 
10. 38924 
10. 38888 
10. 38852 


10.03335 
10. 3340 
—.3345 
10. 03350 


10. 03355 


— A—— 


10.4233 
10. 42300 


10. 42269 


10. 42238 


10. 42207 


10. 38816 
10. 38780 
0.38744 
10. 3870 
10. 38672 


10. 38636 
10. 38690! 
10.385 64 
10.38528 
10.38492 
10.384587 
10.38421 


9.6761 5ʃ70.38385 


9.61651 
9.61687 
961722 10 


Sine. 


32G 1 


10 38349 
10. 38313 
10. 22 


| 


10. 03366 
10.3% 
10.03 376 
10.03 383 


10. 03361 


0.42176 
10.424 46 
10.42115 
10. 42084 
2 3 


10.03 386 
10,03392 
10.03397 
10.03402 


10.03407 


10. 42022 


10.419992 
10.41961 


10.4930 
10.41 900, 


10,.03412 
10 03418 
10.03423 
10. 03428 
1.03433 
10.034309 


10. 41869 
10. 41838 
10. 41808 
10.4177 


0.41747 
10.4716 


Secant. 


* 
— On — 


—— * 


[ 469 ] 


22 Degrees. 


Tangents, and Secants. 


9 


— —— 


719-9053 


3 * 


— 


— — er  r—n——n—_— 


— — 


n 


5 
— — 


Sine. 


5009.588899. 95456 
519.58919ſ9.96451 
520.5894990. 96445 
53.589799. 96440 
54.590099. 96435 


55.500399. 96429 
50 9.59069 9.96424 
5719-59098, 9-96419 
5319.59128 9-96413' 
$919.59i58;9-56408|9.62750 
9.59188[9-9640319.02785 


Tang. 


. . 


— —— — 


.9656119.61722j10.38278 
9-96556{9:61758[10.338242 


9.58436 .9653519.61901 10.38099 


9.61936110.38064 


.9652519:61972110.38028 
.62008[10.37992 


10437744 
10.37709 
10.37073 
10. 37638 
10.37602 


9.62433 


9.6250 
9.62539 


9.62609 
9.62645 
9.62680 
9.62715 


9.62574 


3.6 3310-37507 
63508 


10.37532 


10.37496 
10.37461 


10.37426 


10.37 391 
10.37 356 
10.37 320 
10.37 285 


10.37215 


Tang. 


37815 flo. oz507 
1027179 


10.37250 


Secant. 


10.03439 
10,03444 
10,03449 
10.0345 4 
19.03459 


10,03465 
10.03470 
10.03475 
10.03481 
10.03486 


— — ˙·m — 


10. 03491 
10. 03496 
10.03 502 


10,03512 


10. 41716 
10. 41686 
10.4165 5 
10. 41625 
10. 41594 


10.41 564 
10.4534 
10.41503 
1041473 
10-41443 


10.41412 
10.41382 
10.41352 
10.41322 
10.412971 


10.035 17 
10.03 522 
10. 03528 
1.03533 
19-035 39 
10.03544 
10,03549 


10.03555 
10,03560 


10.0357t 
10.03576 
10.03582 
10.03537 


10.03592 
10.03597 


10.41261 
10.41231 
10.41201 
10.4171 


10.4111 

10. 41081 
10. 4105¹ 
1041021 
10. 40991 


10. 40961 


10.4093 1 


10. 40902 
10:4087 2 
10:40842 
10:40817 


10.41141 | 


_— 8 —_— 4 


—_— 


; 


Mm: | 


—— 


4 67 Degrees. 
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N 


| 


A Table of Artificial Sines, 


_= 


$19-59336[9-9637619-62961 


: 


21 
22 
23 
24 


b 


9.59808 
959837 
9.59866 
9.59895 


25 
2019-59954 
2719-59983 
28,9-00072 
2919. 60041 
309.600 


; 


959720 
1919-59749 


9.59778 


59924 


6569.963709. 62996 
9619-90365 19-63031 
59. 96360. 63066 


9.96384 9.63101 


9.96349. 63135 


9-9634313-63170 
9.96338 5.63205 
9-9633319-63240 
9-963275.63275 
9.96322 9.633 10 
9.963 16.53345 
9.96311 9.63380 
9:96305[9-63414 
9-96300[9-63449 
9.9629519-63484 
9-9628919-63519 
9:96284[9.63553 
9:9627819.63588 
9-9627319-63623 
9:9626719.63657 


9.9625 1.63761 
9.96245 h. 63796 
9.962409. 638 30 


9.962565 63727 


Secant. 


ö 


—— — — j 
* 18 
. * 
g | g , : 
ie Y 2 
„ — 


1037215 
to. 37180 
19.3714 
10. 37110 


10. 37075 
10.37039 
10. 37004 
10. 36969 
10.36934 
20-36900 


10. 36865 
10.36830 
10.36795 
10. 36760 
10.36725 


| 


| 


10. 36690 
10. 36655 
10. 36621 
10. 36586 
10.365 51 


| 


] 
1 


| 
10.36516 
10.36482 
10. 36447 
10. 36412 
10. 36377 


10. 36343 
10. 36308 
10. 36274 
10. 36239 
10. 36204 
10. 36170 


, 


1 


þ 


10.03668 


10.03749 
10.037755 


10. 03597 
10.0803 
10.0360 

10.03614 
10.03619 


10.03624 
10.03630 
10.03635 
10.03640 
10.03646 
— —— 
10.03651 
10.03657 
10.03662z 


10.0367 3 


10.03678 
1003684 
10. 03689 
10.03695 
[0.03700 
10.03706 
10.03711 
10.03716 
10.03722 


10.727 


10. 03733 
1003738 


10. 03744 


10.03760 


; 


[19.40193 
10.40163 


10.4001) 
10. 39988 | 
10-39959 


10.408 5 
10. 40782 

10-4075 3 
10.4023 
10. 40693 


j 
10. 40634 
10. 40604 
10. 40575 
10. 40545 


10. 405 16 
10. 40486 
10. 40457 
10. 40427 
10. 40398 


10. 40368 
1.40339 
10. 403 10 
n 
0.40251 


19.4022 


7.46434 
10. 40105 

3 
10. 40076 
10. 40046 


. 


| Tang. | 


——_—— | | 


66 Degrees. 


| | 


WwwwuoiwuaumyTr ! 


— 


RN 


* 
— 


1 71 


Tangents, and S 5 


23 Degrees: 


4. 


9. 


9.60475 


9.60503 
60%. 60532 
9.60561 
9.60589 
—.— 60618 


4 506753 
607 3209. 
9.607619. 
9. 67899. 9670 
609. 2 
9.608469. 
519, ace 
9.6090 
9. 6093119 


03 


9.96240 
996234 
9.96229 
9.96223 
9.96218 


9- .96212 
9.90207 
9.96201 
9.96196 

9.96190 


9.96185 
4 96179 
9-96174 


9- 96168, 
9-96162 


— ———— 


9.96157 
9.96151 
9.96146 
9.96140 
9.96135 


Tang. 


9. 63830 
9. 63885 

9.63899 
9.03934 
9.63968 
9.64003 
9.04037 
9.64072 
9.64106 
9.64140 
9.64175 
9.64209 
9.64243 
9.64278| 
219.64312 


10.36170 
10.36135 
10.36101 
10. 36066 
10.3603 


10. 35997 
10. 35963 
10.35928 
10.3584 
10. 35 860 


1 


10,0376 


Secant. 
e 


10,03766 


10,03771 


10:03777 
10,03782 


Erol 
[10,03788] 


10.3793 


1803799 
10,03804] 


1003810 


1 


10. 39930 


10. 39872 
119.39843 


10.39785 
10.39756 


10.3972 
10 9050 
10. 39670 


10.35825 


10.35791 
10.35757 


10. 35722 
10. 35688 


10.0381 5 


10.03832 
10.038 38 


10.038521 
10. 03826 


87 


10. 39612 

10. 39583 

2 99554 
10. —— 


9.64346 
9.04381 
94415 
9. £4449 
9. 204483 


9. 564517 
9. 967785 
45 
434 64 
29610719. 64654 
9.64688 
9.64722 
9-64756 
9.64790 
9.64824 
9.64858 


10. 38654 
10. 35619 
10.355835 
10.355851 
10.355 17 


10.385483 
10.354480 
1035414 
10. 35380 


10. 35346 


— 33 


10.383 12 
10.35 278 
10. 35244 
10. 35210 
10.35 176 
10.35 142 


10.03843 
10. 03849 
10.603854 
10.038860 
10. 03865 


10. 03871 
10.0387) 
10.03882 
10.003888 
10. 03893 


10.0 3899 
10. 3905 
10. 03910 
10. 03916 
10. 03921 


10. 03927 


—ůͤ NA—Uÿͤ 


— | 


10. 39407 
10. 39468 
10. 39439 
10. 39471 
to. 39382 


10. 39353 
10.39325 
10. 39296 
10.39268 
10.39239 


10.3921 1 
10. 39182 
10.39154 
10.39125 


10. 39097. 
10. 39069 


Secant. | 


30 
10. 39901 | 2 


16.398 14% 


1. 


DuD 


SET nes 
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| 
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A Table of Artificial Sines, 
24 Degrees © 


| _ 
Secant. 


— 


10.385142 
10. 35198; 
1.35974 
10. 35040 
10. 3500 


— — 


— — — 
10. 39069 fb0 
10. 39040139 
10.3901 2155 
10. 33984157 
10.3895 5150 


10.389275 
to. 33399154 
10.38871153 
19.3884 2152 
t0.38814'51 


10. 38786! 
10.38759, 
10.38730 
10. 38702 
10. 38674 


.10,93927 
p10. 03933 
10. 03938 
10.03944 
10.03950 


110.03955 
10.03961 
10.03967 


10.03972 
10-0397 


10.34972 
10.34938 
10. 34904 | 
10:24870 
10.34836 


809. 61188 9.96028 9. 65 130 
99 6118619. 96022[9.65 164 


50 
49 
48 
47 
46 


45 


10.03983 
10.03989 
19:03995 
110.04001 
lo. og oo 
10. 34634 10. 04012 
500 10. 04018 
10. 04023 
10.04029] 
10.0035 


og. 612 149.960 17.65 197 10.4553 
612429.960113.65 231 
129.6 12709. 06005. 65265 


9. 28855 5. 05299 


10. 38646, 
10. 38678 64 
10.38589 4 
10. 38862 42 
10.38534 11 


10. 38506 40 


15 9.6135519- 559860 2.65366 
169.6 13839.95982 0.65400 
0.6141119-9597719- 65434 
189.6143909. 95971 9.65467 
2 6146719-95905[9-65501 


| 


10-345 33 
10.34599] 


10.3445 
10. 34432 
10.34398 
10.34364 


88 
10. 04046 


10. 5173 10.3845 

10.040; 810.3842: 
10 24338 [rooted 1 
30.3427 10.0469 .0406g|10. 
6[10.34264 10.04075 | 
10,34230110.04081 10.383 


2100. 51125 9.995405. 65758 
22 9: 615501[9-959481). 22553 
8.95943. 2 — 

5.656 


2919: 69245 9. 77 
3919-6177319-95902 


0. 34197] 
10. 34163 
to. . — 


4 1 


10. 04086 


l- 


10. 04092 
— 5 | 


= — — 2 
do 
* 


565 


— * 
Degrees. 


pt nt + 4 
1 
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ULLGARLIL 


144 a — 


"Tangents — Secants, 


25 


Degrees. 


"0 4 


| Secant. 


— 


5 
Fn 


4 561 7 9590215 1.65870) 
TT 9. 95897 9.603904 


57 48% 5 915.65937 
33,9 618569.9588 5.65971 


— 


+: 34130 
10. 34096 
10. 34003 


34/9 61883 9.958799. 


004 


35;9-6191119-95873 prog 
360 6194391[9-95 86819. 66071] 


38 


379 6 


39497 


19509. 95862. 66 104 


9.619949.95 8569. 66138 
9.958509.66171 


9.62049 9.9 5845 . 66204 


10. 34029 
10. 33996 


10. 33962 
10.33929 
10. 33895 
10. 33862 
10.338429 


ae 


10. og 109 
10.004115 


10. 04121 


* 


10. 8 
10. 38200 
10.397172 


10.38 144 
10.38117 


10.041 27 
10.04 132 
10.041 38 


10.04144 
10.04150 


10. 38089 
10. 3806124 


10. 38006 
0.37979 


10. 38034 


9.62076 49.958399. 66 
9.62 1049.958339. 66 
66304 


66 


9. 62786 9.9581519.66 
9.6221 9.95810 7 


4809. 


9.622340. sog. .66 


4919-62296 3 .9579219.66504 


E 


66404 


238 
271 


337 
371 


437 
470 


10.33796 
10.33762 
10.33729 


10. 33696 
10. 33663 


10.04156 
10.0416t 
10.04167 
10.04173 
10.04179 


10.37924 


10.3786g 
10.37841 


10. 33629 
10. 33596 
10. 33563 
10.335 30 
1.33497 


10.041 35 
10.04190 
10.04196 
10.04202 
10.04208 


1 50 623 19. 9578005 66570 
$219-9237719:9377519 
5319 — 72 9%95789.666 3 
549. 62432 9:95 763k h .66669 


[19-33463 


10. 33364 
10.33331 


10.33430 
5.66605 10.33397| 


10.04214 
10.04220 
10. 04225 
10. 04231 
o. 04237 


E 37732 
0.37704 


10.37814 
10.377 59 


1———ů— — 


10.379511 


10.3786 


1.37786 


10.375677 
10. 37650 
10.376234 
18. 37925 

10. e375 8 


1 
— 
* — 


. 


55 I 6245919,95757Þp-66702 
95761 9.667 6788 


92705 FS, 
4 
7 


—— — 


10.3298 
10. 33265] 
8010.332325 
1.33109 
10.331660 


10.33133 


10. 04243 
10. 04249 
10.04255 
(0.04201 
10. 04267 
10. 04272 


* 
” — — 


DEL 


10. 37841 
037514 
0.7457 
10.324509 
10.3742 
—⁴⁵—⁵ 


— — 
—_ A 
—_ o 


Secant. 


= 


„ 


9 


4740 


25 Degrees. 


I Table of Artificial Sines, | 


| 1]9.62622[9-95722; 


519.6273 


9.6 


79.627849. 95686 


89.628 1109.956809. 
| 9]9-6283819-95074; 


Loſe 62865 9. 95668 9. 
boy .6289219-95663 
1219.6291819.95657 
13j9-62945[9-95651 
146 02972 9-95645 

562999 9.95639 
| Fl: 9-6302619-95633 
17 9.63052 95627 
1189.630799, 95621 
1909.63 1069. 95615 
209.63 13300·9560 
2419.63159}9-95603 
220g. 63180 
239.632 13.355910. 


299.6326 95550 
2610.6329219-9557 3: 
27]9-633 


lo. 


alg.6259519-95728 9.66867 10.331337 


95710 9 06933 10. 33067 
66110. 33034 
of 65999 10. 33001 


—— 


dio.627 5749-95092 9.67065ʃ10. 32935 


9.67229 


9.67260 
9.67393 
9.67426 
9-07458 
9.67491 


9.67524 


9.672020. 32738 
9-07295|10. 32705 
9.673270. 32673 


| 


6 
6.758 


9. 996 


9.6771 
9.67752 
9.67785 


9, 


9.67687 10. 3231 


65781710. 32183 
22.—— 10132150] 


* 


| $pcant. | 


10.33100 


10. 32968 


10. 32902 
10. 32869 
10. 32837 


10. 32804 
10.3277 


10.32640 
10. 32607 
10.32574 
10.32542; 
10. 32509 


10. 32476 
10.324444 
10. 32411 


10. 32378 
10. 32346 


D 
10,32281 
10.32248 


10.32215 


10 04272 
10.04278 
10:04284. 
1004290 
10.04296 


beer 


10. 37378 
10. 37351 
10.37324 
— 897 


l10.04308(1 
10,04308 


10.04314 
10.04320 


10-043 26 


10.37270 
10.37243 
10.37216 


10.37189 
10.37162 


10.0433? 
10.04338 
10.04343 
10.04349 
10.043 55 


10. 37135 
10. 37108 
10. 37081 
1037055 
10. 37028 


egen 
10.04 367 
10.04373 
10.04379 
1.4385 
10:04391 
10.04 397 
0.04403 
10. 4409 
(0.04415 


1004421 
10. 044 
10.4433 
0.04439 


10. 37001 
10. 36974 
10.369458 
10. 36921 
10. 36894 


10. 36867 
10. 36841 
10. 36814 
10.367 87 
10.36761 


10:36734 
10.36708 
10. 36681 


— | 


1251 


ö 


15519 


___ ,-/Fangenty and Secants. 


25 


Degrees. 


Py 


| Secant. 


3000 · 63398 09.95 5499-67850 
9.634251995 54319-07882 


10. 32150 
10.32118 
10. 32085 


10. 32053 
10. 32021 


10. 04481 
10. 4457 
10. 04463 
10. 04469 
10.04475 


3519-635 3109-955 199-8012 
36194635 5719-9551 319-68044 
3719-6358349-95507[9-68077 
389.635 109.95 50.68 109 
399.6363609. 95494 ·68 142 


10. 31988 
10. 31956 
10. 31923 
10. 31891 
10.318588 


10.04481 
10.04487 
10.04494 


10.04500 
10,04506 


ol9.6365219-95 4889.68 174 
4119-6368919-9548219.68206 
4218-637 1519-9547 6]p-68239 
4319-6374119:9547019-08271 
4419-6376719+95464(9-68303 


46.637949, 5 458.683 36 
46[9-63820[9-95 45 219.0368 
47/9-63346[9-95 446ſp-63400 
489 63873˙ 95440958432 


10. 31826 
10. 31794 
10.31761 
10.31729 
10.3.1697 


10.04512 


10. 4518 


10.4524 
10. o45 30 


10.045 36 


10. 31664 
10. 31632 
10. 31600 
10. 31568 
10.315335 


10.04542 
10. 04548 
10. 04554 
10.04560 
10.04567 


63976 9:95415]9-085 
2919-985 93; 
-95403Þp-©8626 


5119-6395 01949542119-085 2910. 31471 


10.31503 


10.31439 
10.31407 
10. 31375 


10. 04573 
10. 4579 
10.4585 
10.04591 
10. 04597 


64540 


5619-64080 
559.6410609. 95 38519-68722; 
5319-641.32[9:9537 89-0875 
5919-641.5819:95372[9-687B 

q 9.64184 995366 9 68818 


[ 


Sine. 


a * 
' was; 


[10.31342 


— * 


10. 31310 
10.314278 
10.3146 
10.313214 
10.3 182 


3 


10.04603. 


io. 46 
10. 04616 | 


10.04022 
10.04628 
10.0463 


io. 36076 


10. 36154 
10. 36128 
10. 360 


10. 36050 
10. 36024 
10.35998 
10.35972 


10.359406 


— — 4-1 
g ö 


ry 
® « 
* 
' = 


„ — —— 
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'A Table of Artificial Sines, 


26 Degrees. 


119. 6421 9. 55300 
2 4 6423619-95354 
95348] 9.6891 


\© 


| 

[ 
1 
| 
| 


9.6490219-95 192 
4 64927 95185 


Tang. TA 


.64314[9-95335 9.68978 10,31022[10.04665 
.6433919-95 329 9.69010/10.30990 10.04671 
9.64365[9-95323 [9-69042[10.30958[10.04677 
9-04391 995317 9. 09074 10. 3092610. 04683 

10. 3089410. 04690 


. 95 3049.69 13810. 30862 10. 04696 
9.644689. 95 2989.69 170010. 308 300. 04702 
9.644940 -·95 2929. 6920210. 30798 0.04708 
9.645 199.95 286 9. 69234010. 3076610. 047 15 
19-6454519-95279[9-69266(10.30734[10.04721 
19-6457 119-9527 3 9.929810. 3070310. 04727 
.69329110.30671[10.04733 
9.69361110.30639[10.04739 
9-6464719-95254(9.69393|10.30607|10.04746 
1919: 64673]9-95248[9.09425110-30575[10.04752 


209. 646989. 952420. 6945710. 3054310. 04758 
9.647 24.952369. 948810. 305 1210. 04764 
9.647499. 95 2290. 695 20010. 3048010. 04771 
5955210. 30448 10.4777 
69584010. 304 16 10.0473 


9521109. . 10. 30385 10.04789 
9.95204 [9- ©9647 10.30353110:04796 
9. 64877 9.95 198 9. 6967910. 30321010. 04802 

9.697 1010. 3029010. 48 
9.697420. 302580. 04815 
9.69774]. 2022610. 04821 


9. 6881810. 3118210. 04634 
9.688500. 311500. 04640 
2 6888210. 3111810. 04646 
$19:31954 10.04653 

10-31054 10. 04659 


©. as * 


10.35 506 [38 


10. 3548147 
10. 35455 46 


10. 35430045 
10.354044 
10.353783 
10.35 353142 
10.35327 4 


10. 35302 40 
10.352769 
10.35251138 
10.35225137 
10-35 200 yo 


= YT » Jaw.” 


a «% 


2222 


10.351745 
10.351490 
10.35123133 
10.35098 32 
10. 35073 3 
10. 35047 30 


Tang. | 


179 


Degrees. 


— — — 
Tangents, and Secants. 
3 


> Sine. | Tang, 


9-9517919-09774 
9.95 17 3j9-0y805 
9-95 16719-09837 
9-95 1609. 69809 
3419-05053 9.95 1549.69 9 
3509.650599. 95 1489. 69932 
369.65 1049.95 14119-09903 
379.65 1309.95 13 5.69995 
3809.65 15 5.95 12909. 700 
399.65 1809.95 229. 70058 
4019. 65205 9.95116[9.70089 
419.65 2309.95 11009. 70121 
4219.6; 2569.95 1030. 70152 
43.65 28119-95909719-70184 
4419-65 3009.950919. 70215 
4519-65 3319.950840. 70247 
40 9.65356 9.950789. 70278 
479.6538 19.950 19.703 10 
4809.654009. 950659. 7034 
499.6543109. 950599. 70372 


1 


5019.05 45619-9595 219-70404| 
5119.05 48119-9504619-704 35 
5219.05 5069.950300. 70460 
5365 5319.950330. 70498 
549.655 509.957.705 29 


55 9 65581 9:959020(9.70560 
5019.6560519.9501419-70592 
5719-65 630[9-9500719-70623 
589.6868 59.950019. 70654 
59 9.6568c[9.94995[9-70685 

$019. 65704 9.940889. 70717 


| 


10.30226 
10. 30195 
10. 30163 
10. 30132 
10. 30100 


10. 30037 
10. 30005 
10.29974 
10. 29942 


f o. 30068 


10. 04827 


10. 04834 
0. 04840 


10. 04846 


Secant. 


10. 04821 10. 35047 


10.3497 
bis 


- 


„ 


10. 35022 
10. 34997 


10. 34946 


10.0485 2 
10. 04859 
10. 04865 
10.04871 
10.04878 


10434921 


10. 29911 
10. 29879 
10. 29848 
10. 29816 


10. 29753 
10. 29722 


10. 29691 
10. 29650 
10. 29628 


10. 29596 
10. 29565 


10.295 34 
10. 29502 


10. 29471, 


10.29440 
10. 39408 
10. 29377 
10. 29346 
10. 29315 
10. 29383 


10. 29785 


10. 04884 
10. 4890 

0. o4897 
10. 04903 
10.04910 


10.04916| 
10.04922 
10.04929 
0.04935 
10.0494 1 
(0.04948 
0.04954 
10.04961 


10.04967 
10-0497 3 


[10.04980 
10.04986 
10. 04993 


10. 04999 
10.05006 
10.05012 


10.34795 
10.34770 
10. 34745 
10.34719 
10. 34694 
10. 34669 
10. 34644 
10. 34619 
0.34594 
0.34569 


0.34420 
10. 34309 
0.34370 


(0.34295 


10.34345| 
[+0.34320 


— 


Pee 


n 


14781 


f A Table of Artificial Sines, 


27 Degrees. 


w 0 Jury 


e * 7 * 


219.6057 5419-94975 
 3]9-6577919-94909 
9.65804[9-94962 


- 


9-6582819.94956 
9.6585319.94949 
9.6587 89. 94943 
9.6 
9.6 


2 


rn 
* 


* 


ow ou 


59039. 94936 
592719-94930 


k. 6 


019.6595 219-94924 
119.6597619.94917 
219.6600119.94911 
39.660269. 94904 


159.6607 59. 94891 
 16/9.6609919-94885 
179.66 12409. 94878 
1809.661489.94872 
199.6617 309.9486 5 
Buy 9.66197 9.94858 
'2119.6622119-94852 
'2219.6624519.94845 
 2319.66270[9-94839 
24/9-6629519-94832 
25]9.66319]9-94826 
2609.663430 · 94819 


1429 9.6641 


z19-71648 


Tang. 


970717 
9.70748 
9.70779 
9.708 10 
9.70841 


9.70873 
9-70904 
9-70935 
g-70966 


9.70997 


9.71028 
9.71059 
9.7 1090 
9.71121 
971153 


9.71184 
9.71215 
9.71246 
9.71277 
9.71308 


9.71339 
9.71370 
9.71401 
9-71431 
9.71462 


9-71493 
971524 
97155 
9.71580 
9.71617 


10. 29283 


10. 2925 2 
10. 29221 
10. 29190 
10.29159 


10. 29127 
10. 29096 
10. 29065 
10. 29034 
10. 29003 


10. 28972 
10. 28941 


10. 28910 
10. 28879 


10. 28848 


10. 28816 


10.2878 5 
10. 28754 
10. 28723 


10. 28692 
10. 28661 


10. 28630 
10. 28600 
10. 28569 


10.285 38 


10. 28507 
10. 28476 


10. 28445 


10. 28414 


10. 28383 


10.2835 2 


| Tang. 


— 


10.059012 


Secant. | 


10.0018 


10.05025 
10.05031 
10.05038 


10.05044 


10.0505 1 


10.05057 
10.05064 
10.05070 


10.05077 
10,0508 3 


to. oz ogo 
10. 05096 


10. og 103 


10. 34295 
10.34270 
10. 34246 
10.34221 

10.34196 


10.34172 
10.34147 
10.3422 
10. 34098 
10. 34073 


10. 34048 
10. 34024 
10. 33999 
1033975 
10. 33950 


10.05109 


10.05116 


10.0G122 


10.05129 


10.05135 


10.05 142 
10.05148 
10.05 15 . 
10.05 161 
to. or 168 


10.05 174 
10.05181 
10.056187 


10.05 194 
10.05 201 


10.05 207, 


10.33925 
10.33901 
bo. 33876 
L0. 33852 
10.33827 


0.33803 
10.3377 
10.33754 


10. 33705 


10.3381 
70.336570 


10. 33632 
10. 34608 


10.335984 


19.3359 


10-337 3014/t 


| | 1 


—_  — 


— 


9 
59 
58] 
57 
$6} 

| 


55 
54 
$3 
62 
gl 


62 Degrees. 


4a a —„. 


1 r 


[ 479 ] 


Tangents, and Secants. 


*— ttt 2 1 


= dr ASS. Di AA * 


27 Degrees. 


5 — 


Tang. | Secant. | 


to the —_— 


9.9479319-71648{10.28352[10.05207110.33559130 
9.947 8619.71679|10.28322 10.05214[10-33535 29 
9.947809. 7 170910. 28291 10.05 220010. 33811028 
9.947730. 7 1740010. 2826010. 05 227 10. 3348727 
9.94767 9.717710. 282290. 0523310. 3346220 


9.947609. 7 180210. 28 19810. og 2400. 3343825 
9.9475 309.7183310. 28168 10.05 247 ˖0. 3341424 
9.947477 186310. 28137 0.052530. 3339023 
9. 9474009. 7 189410. 28 10610. 05 26010. 3336622 
9-947 3419-7 9025 0. 280750. o5 267.0. 333422 


9.947279. 7 195610. 28045 0.05 273 10.33318 20 
4109.667079. 947 200%. 7 198610. 2801410. 05 28010. 3320419 
429.6673 19.947147 2017/10. 27983 [10.052861 0. 3326918 


8 
7 43.667 55.947079. 204810. 27952 10. o5 293 10.332457 
40 449.6677909. 9470009. 7 207810. 279220. 05 30010. 33221016 
45 45.668039. 9469409. 7 2 109.10. 278910. 05 30610. 33 19715 
44 400%. 668279. 946879. 7213900. 27 86510. 0531310. 3317314 
543 4719-6685 109.9468009. 72170010. 27830 fo. o5 32010. 3314913 
242 489.6687 5.94674. 220110. 2779910. 0532610. 331252 
41 9.668999. 946670. 7223210. 27769 0. 05333 10.331011 
140 5009. 6692 309. 9466009. 72262010. 27738 to. og 340 [10.330780 
| 30 5 19.669469. 946540. 7 229310. 27 70%. 05 346 [0.330549 
4438 5209.669700. 94647. 232310. 27677 0.05353 fl0. 33030 8 
9374 5309.669949. 946409. 7235410. 2764610. op 360 fo. 33006 7 
p 36 5409.670189. 94634. 7238410. 2761610. 05 36610. 32982 6 
1 350 55.670420. 94627. 7241510. 27585 fo. 0537310. 329585 
* 34 5619.67066[9.9462019.72445|19-27555|10.0538010.32934| 4 
If 3 5709.670909. 946 14%. 7247610. 275240. 05 38610. 32910 3 
+ 2 589.67 1139.946079. 725010. 274940. 0539310. 32887 2 
] ; 5$919.6713719.9460c[9.72537110-27463[10.05400[10.32863| 1 
© 


6019.6716119.9459419.7 2567 10. 27433 flo. o 4o⸗ 10.328 39 


— . —— 


Tang. | = 825 S 


62 Degrees. K | 
11 2 


480 


A Table of Artificial SIRES, 


28 — 


— — — 


994594 


9.72567 
9.67 18519-94587 'g. 72598 
9. 2 9. 94580 9.72628 
9.72659 
6719.72689 


Tang. 


9.67 28009. . 


1109 67421094519 


9-0744519-94513 
9.674089. 94506 
9.674920. 94409 


9.675 16994492 
9-67 53919-94485 
9-0750219-94479 
9-0758619-94472 
9 6760919.94465 


* 


9. 63419-94458 

9.0765619-94451 
9.6568019.94445 
9.677039. 94438 


9.677269 ·94431 


9.677509. 94424 
9.6777 319-94417 
9.67796[9-94410 
9.678209. 94404 
9.678439.94397 
9.678660. 94390 


4 07303 545400 


72750 
9.72781 
* 72811 
9.72841 


9.72872 


9.72902 


9-72932 
9.72963 
9.72993 
9.73023 
9.73054 
9.73084 
9.73114 


9.73175 
9.73205 
9.73235 
9.73265 
9.73296 


— —— 


9.73356 
9.73386 
9.73416 
9.73446 
9.73476 


9.72720 


— —— 


9.73144 


9.73326 


10.27433 


10. 27402 
10.27372 
10.27341 


10.27311 


| 


10.27280 
10.27250 
10.27220 
10.27189 


10.27128 


10. 27098 
10.27068 
10:27037 
10.27007 


10. 26977 
10. 26947 
10. 269 16 
10. 26886 


10. 26856 


10. 26825 


10. 26795 
10. 26765 


10. 26735 
10. 26705 


10. 26574 


10. 26644 
10.266 14 
10.26584 
10. 26554 
10.26524 


Tang. 


10. 27159 


Secant. | — E 


10, 10.05407 
10.05413, 
10.05420 
10.05 427 
d dir 


10. 05440 
10. 05447 


0.05454 
10.05460 


10.05467 


[10.32839 


* 
— . . — 


10. 32815 


10.32792] 
10. 87250 


2744 


10.32721 
10. 32697 
10. 32673 
10. 32650 
10. 32626 


| 


10.05474 
10.05481 


10. 05487 


10. 5494 
10. 550 


10.05508 
l0.05515 
10. 05521 
10.055 28 


205535 


10.05 542 
10. 05549 


10.055555 
10.05 562 


10.05 569 


10. 05576 
10. 05583 
10.05590 
to. oʒ 596 
10. 05603 
10. 055 


10.32579 
r0.32555 
10.325 32 
10. 32508 


10. 32485 
10. 32461 
10. 32438 
10.32414 
10. 32391 


10. 32357 
10432344 
10 
1032297 
10. 32274 
10:32250 
10432227 
10.32204 
t0.32189 
10.321 


ant... 


10.32602| 


2320 


10.327134 
— WL A. 


rsd. 


K 


wo 


ws "CY . 

A. - WS. * , 

„ — — "Ss \ * W A. at _— — 

. - 


— 
— 


Err 


— WW 
» 4. Md 


[ 


481] 


— Rs — 


__ Tangents, and Secants, 


28 Degrees, 


— . ů — 9 


_— VV, Ss. 


9921 


12 


479.8260 
4809.68283 
4919-68306 


5009.68328 


Sine. 


q 


9.08237 


— — — 


5119.68351 
52 9.68374 
5319-68397 


5519.684 | 
56 968488 
5719:08489 
5819.08512 
5919-68534 


— —— 


1 | 4 
' 0 


e n 
578669.94390 
9•07 890994383 
9.6791319-94370 
9.67936(9-94309 
19-6795919+94362 


9.6798219:94356 
9-0800619.94349 
9.6802919-94342 
9.6805 209.94335 
9.6807 519-94328 


9.6809819.94321 
9.6812119.94314 
9.68144 994307 
9.68 16719-94300 
4419-08191 


45 9.682 14 


— — 


| 


9-94293 


9.94.286 
9.94280 
9-94273 
9.94266 
9.94259 
9.94252 
9.9445 
9.94238 
9.94231 
9.94224 


9-94217 
9-94210 
9.94203 


Tang. 


9.73476 
9.73507 
9.73537 
9.73567 
9.73597 
9.73627 
9.73657 
9.73687 
9.73717 
9.73747 


9.73777 
9.73807 
9.73837 
9.73867 
9.73897 


9.73027 
9.73957 
9-73987 
9.74017 
9.74047 


9.74077 
9.74107 
9.74137 
9.74166 
9.74196 
9.74226 
9.24256 
9.74286 
9.74316 


994196 
9:94189 


* 
k 


509.685 57 9.94182 9.74375 


Sine. 


9.74345 


10.265 24 
10. 26493 
10. 26463 
10. 26433 
10. 20403 


Secant. 


10.05610 
10.05017 
10.056024 
10.05631 
10,05038 


10.32134 
10.32110 
10.32087 
10.32064 
10.32041 


10.26373 
10. 26343 
10. 26313 
10. 26283 
10. 26253 


10.056645 
10.050651 
10.058658 
10.056665 
10.056672 


| — 
10. 32018 
10. 31994 
10.3197 

10.31948 
10.319256 


10. 26223 
10. 26193 
10. 26163 
10. 26133 
10. 26103 


10. 26073 
10.2004 3 
10.2601 3 
10.25983 
10.25953 


10.25923 
10. 25893 
10.25864 
10.-25834 
10.25804. 


10.25774 
10.25744 


10.25714 
10. 25684. 


10.25655 
10.25625 


10.05679 
10.05686 
10.05093 
10.05700 
10.05707 


10.05714 
10.05721 


10.05727 


10.05734 
10.05741 


10.05748 
185255 
10.057662 
10.056769 
10.065776 


10.085783 
10. 0579 
1005797 
10. 05 804 
10.056811 
10.05818 


— 


Tang. | 


[10.31902 
10.31879 
10.31856 
10.31833 
10.31810 


10.31787 
10.31764 
10.31741 
10.31718 
10.3169 5 


10.31672 
10.3 1649 
10.3 1626 
10.3 1603 
10.315 80 


10.31557 
10.315 34 
10.31511 
10.31489 
10.31466 
10.31443 


Secant. 


e's 


Degrees. 


Fi-! 


*** 
: 


— r 


113 


k 


482 ] 


A Table of Artificial Sines, 


29 


Degrees. 


94112 


1619. .68920 9.94069 
1719-6894 219.94002 
1809.689659. 9405 5; 
1909.689879. 94048 


2019.09010[9.9404 1 
2119.69032[9.94034 
229.6905 519.94027 
2 319-9907 719+94020 
24 9.6910 9-94013 


9-9418213-74375 
9-9417519-7440 
9-94168[9.74435 
9-9416119.74405 
9:9415419-74494| 


9-9414719-74524 
9.9414019.74554 
619-9413319-74584 
9.9412619.74613 
9.94119.74643 


19.7 5028: 


Tang. 


— —vyV— — 


7473 
97470 
9.74732 
9.74782 


9.74791 


10. 25625 
1.25595 
10.25 565 
10. 25536 
10. 25500 


10.25476 
10.25446 
10.25417 
10. 25387 
10.25357 


10.265327 
10. 25298 
10.25 268 
10. 25 238 
10. 25 209 


9.74821 


9.74939 


— ͤ— — — 


9.74969 
9.74999 


9.75058 
9.75087 


9.75117 
9.75146 
9.75 176 
9.75205 
9.75235 


75264 


9. 74851 
9. 74880 
9.74910 


10. 25179 
IO. 25150 
10.25120 


10. 25090 
10.25001 


10.25031 
10.25002 
10.24972 
10.24942 
10.24913 


10.24883 
10.24854 
10.24824 


10.24795 
10.24765 


10.24736 


Tang. 


Secant. 


———— — 


10.05818 
10.05825 
10.05832 
10.05 839 
10. ob 846 


10.5853 
10. og 860 
10. o5 867 
10.058874 
10.05 881 


10. o5 888 
10. or 895 
10.056902 
10. 05910 


10.05917 


10.09924 


10.05931 
10.05938 


10.05945\ 


10.0395 2 


10.05959 
10.05966 
10.05973 
10.0598 


10. 05988 


10.05995 


10.06002| 


o. ooo 
10.060 16 
10.0602 3 
10.06030 


10.31216 


10. zoggo 


10. 30900 


10. 30766 


10. 31443 
10.3 1420 
10. 31397 
1031375 
10.3135 2 


10. 31329565 


10. 31306 
10.31284 
10.312611 
10. 31238 


10.311933 
10.3117 
10.31148 
10.31125 


10.31103 
10.31080 
10.31058 
10.31035 
10.31013 


10. 30968 
10. 30945 
10. 30923 


10. 30878 
10. 30856 
10. 30833 
10. 308 11 
10. 30788 


51 


54 
53 
52] 


Secant. | ö 


60 


Degrees. 


8 > 
/ „ 
s $$ 


[ 483 ] 


F Iangents, and Secant. 
r — — 2g Degrees. — 

N >| Sine. 1 | Targ. | eh 

125 9.692349. 939709. 7526410. 247 36 10.06030 10. 30766 


3 a 
3109.692569. 939639.75 29410. 2470610. 06038 10. 30734 
3219-69279(9-9395519-75323|10-24677|10.06045 10.30% 21 
339.6930109. 93948 9.753530. 24647 |10.06052|10.30699 
34.693239. 93941%.75 3820. 2461810. 06059 10. 30677 


{ | 
13519-69345[9-9393419-75412 10.24589 10.06066[10.30655 
{3619-6936819-93927[9-75441[10-24559[10.06073[10.30632 


37 9.693909. 939 199.7547010. 245 30{10.06080[10.30610 
389.694 1209.939129. 75501. 2450010. 68810. 30588 
39.694349. 9390597552910. 2447 110. 6095 10. 30566 
0 4009.694569. 9389809. 55 58 10. 24442 10.06 102 10. 30544 0 

419.6947909. 9389109.75 58810. 2441210. 061090. 305 21 
429.6950 19.9388 49.756170. 2438310. 0611610. 30499 
5 439.6952309. 938769.7 5647 10.243540. 00124. 30477 
6 (44|9-69545[9-9386919.75676[10.24324[10.06131|20.30455 
= 45 9.69567 9.938629. 7570510. 24295 |10.06138[10.30433 
5 459.695 899.9385 59.757350. 2426610. 00 14510. 30411 
{+ 4719.6561119.93848[9.75704|10.24236110.0615310.30389 
4 489.6963 309.9384009. 7579310. 24207 [10.06160 10. 30367 | 
; 4919-6965 519-93833 9.753822[10.24178|10.06167|10. 30345 : 
* 5009.696779. 938269. 7585210. 24148 [10.06 17410. 30323 [10 
42 519.6970009. 938 199.7588 110.2411910. 06182 0. 30301 gf 

+ 5219.6972219-93811/9-75910[10.24090[10.06189[10.30279| 8 

t 5319-6974419.93804[9.75940 "rope eee why 10.302577 
36 54.6976509.93797 9.7 596910. 2403 110. 6203.302356 | 
W 55.697879. 9379009. 7 5998.10. 24002 0.062 11010. 302130 5 ö 
35 5609.698099. 937829. 7602710. 2397310. 0621810. 30191 4 | 
134 5719-6983 19.937759. 76056610. 23944 10.062250. 30109 3 
33 589.6985 3 9.937689. 76086 10. 23914 10. 0623210. 30147] 2 
137 599.6987 59.937609. 7611510. 2388510. 0624010. 301251 
A 5009.698979. 937 539.7614400. 2385610. 06247 10. 30103 of 
1s | Sine, Tang. Secant. 2 

3 RL n [| 
—_— | 1 60 Degrees. 2 


114 


[ 484 


A Table of Artificial Sines, 


30 


Degrees . 


519-7000 
9.7002d 
712-7 0050 
815.7007 2 
9-70093 


10,9.70115 
119.70137 
12;9.70159 
300. 70180 
149 70202 
15 9.70224 
1609. 70245 
170.7026) 
18 9.70289 
1909.70310 


2009. 70332 
2119-70353 
2219-70375 
2319-70396 
249. 70418 
2519-70440 
2619.70461 
127{9.70483 
128}9.70504 
2900. 7052 5 
3019-70547 


9.93753 
319 93740 


319-9373) 


| 


9-937 39 
3-937 24 


9.93717 
9.93709 
9.93702 
9.93695 
9.93687 


9.93680 
9.93673 
9.93665 
9.93658 
9.93051 


9-93643 
9.93636 
9.93628 
9.93621 
9.93614 


9.93606 
9-93599 
9.93591 
9.93584 
9.93577 


9.93569 
9.93562 
9.93554 
9.93547 
9.93540 
9.93532 


— — —2—ga — 


| 


Tang. 


1-760144 
9.76173 
9.76202 
9.76231 
9.76261 


9.76290 


10. 23856 
0. 23827 
10.23798 
10. 23769 
10.237700 


——— 


9.76319 
9.76348 
9.70377 
9.76406 


9.76435 


10.237 10 
10. 23081 
10.2365 2 
10. 23623 
10. 23594 


10. 23565 


9.76464 


9.765 22 
976551 


9.76581 
9.76610 
9.76630 
9.76668 
9.76697 


9.76493 


10.235 36 
10. 23507 
10. 23478 
10.23449 


10.23420 
10.23391 
10.23362 
10-23333 
10. 23 304 


9.76841 


9.76870 
3-76899 
9.76928 
9.70957 
9.76986 
9.76015 


— — 


Sine. 


9.76726 10. 23275 
9.76755 10. 23246 
9.7678310.23217 
9.768 12 10. 23188 


10. 23159 


10. 23130 
10.2310 
10. 23072 
10. 23043 
10. 23014 


10.2298 5 


Tang. 


| Secant, 


10.06247 
10,00254 
10.06262 
10.06269 
0.06276 


10.06284 
10.0629! 
10,00298 
10.,06305 
10.06311 


10.06320 
10.06328 
10.06335 
10.06342 
10.06350 


10.00357 
10.00364 
10.06372 
10. 06379 
10. 06386 


10.06 394 
10. 06401 
10.064009 
10.064 16 
10.064.23 
10.06431 
10. 06438 
10. 06446 
10.064; 3 
10.064361 


10. 06468 


10. 30103 
10. 30081 
10. 30059 
10. 30037 
10. 30016 


— 


1029994 


10. 29972 


10. 29950 
10. 29928 


10. 29907 


10. 29885 
10. 29863 
10. 20842 
10. 29820 


10. 29798 


| 


10.29776 
10.29755 
10.2G733 
10.29712 
10. 26690 


10. 29668 
19. 2964 
10. 29625 
10. 29604 
10. 29582 


10. 29861 
10.295 39 
10.29518 
r0.29496 
10-29475 
10.2943 3 


Secant. 


— 


59 


Deerees. 


6. Ai had iid. om ad 


— * 


1 
£ «1 
Ab 
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Tangents, and Secants, 


30 


Degrees. 


3019-705 4719-93532 
31/9.70568[9-93525 
3209. 705 9019-93517 
339. 706 119.935 10 
349.7063 309.93 502 


35.7065 49.934905 
3609.706759 .93487 
9.706979. 93480 
389.707 180. 93472 
3919-707 3919-93465 


4019-7076119-93457 
4119.7078219-93450 
4219-7080319-93442 
4319-7082519-93435 
4419-7084619-93427 


4519-7086719.93420 
4619. 7088819.93412 
4719-7090919-93405 
4819-7093119-93397 
4919-7095 219-93390 


.7097 3]9-93382 
5119-7099419-93375 
5219.7101519-93367 
539.7103609. 93300 
5419-7105819-93352 


5519-7107919-93 344 
5619.71100[9-93337 
5719-7112119-93329 
5819.71142 9.93322 
5919-71 16319-93314 

9.71184,9-93307 


—— — — 


Sine. 


Tang. 


9.7701 ;fto. 22985 


9.77044 


9.77102 
9-7713 


9-77z 
9-77275 


9.77303 
9.77332 
9.77361 
9.77390 
9-77418 


19.77447 
9.77470 
9.77505 


9.77562 
oh res 
9.77591 
9.77620 
9.77648 
977677 
9.77706 


9.77734 
9.77763 
9.77792 
9.77820 
9.77849 
9.77877 


— — — 


— 


Secant. 


10. 22950 


9.7707 3010. 22927 


10. 22899 
10. 22870 


9.771590. 22841 
9.77 188010. 22812 
9-77217110.22783 


10.22754 
10.22726 


10.22697 
10.22668 
10. 22630 
10. 22610 
10.225882 


0. 6468 
10.0047 5 
10.06483 

10. 6490 
10. 06498 


10. 29453 
10. 29432 
to. 29410 


10. 29389 
10. 29367 


10.06505 
10.06513 
10.065 20 
10.06528 
10.06535 


10. 29346 


10. 29325 
10. 29303 
10. 29282 
10. 29261 


10. 06543 
10. os 50 
o. 6558 
0.06569 
0.06573 


10. 29239 
10. 29218 
10.2910 
10. 29175 
10.29154 


10.2253 
10.225 24 


10. 22495 


9.775824 


10. 22438 


10. 22409 
10.2238 
10.2235 2 
10. 22323 
10. 22295 


10.055 80 
10. 06588 
10.0659 5 


10. 06610 


i 


10.06603 10. 29069 


10. 29133 
to. 29112 


10.290g1 
10.29048 


10.06618 
i 0.06625 
10.06633 
10.06640 
10.0664.8 


10. 29025 
10. 29006 
10. 28985 
10. 28964 | 


10. 28943 


10. 22266 
1022237 
10. 22 209 
to. 22180 
10. 22151 
10. 22123 


10.0665 
10. 06663 
10.0667 1 
10.06678 
10.06686 
10.06693 


10.28921 
10.28900 
10.28879 
10.28858 
10.28837 
10.28816 


Tang. 


Secant. |: 


[ Min. | O = Nv wo in 


59 Degrees. 


— 


4 


[486 ] 
I Table of Artificial Sines, 
ö 31 Degrees. | 


— 


| Tang. n 4 Secant. 15 | * 0 ; 


0.9.7 11849. 9330709. 77877 10. 22123 10. 06693 10.288 1660 
19.712059. 93 2999.779060. z 2g 10. 0670110. 28795 [59 
200.7 122609. 932910. 779350 0. 22065 0. 0670910. 2877458 


39.712479. 93284%0. 7796310. 22037 0.067 1610. 2875357 
4.712689.93 270.7799010. 2200810. 067 2410. 2873256 


519.712899.93 2699.7 802 10. 21980 10.067 320.2871155 
9.713109. 9326109. 8049 Io. 2195 110.067 3910. 2869054 
709.7133109. 9325 30.7 8078.0. 2192310. 06747 0. 2866953 
809.7135 209.9324609. 7 8 106010. 2189410. 067 5410. 28648 52 
919-7137 319-93235 1813514021995 10.06762110.28627 


— COINS "20 


Py PP * \ 


— 


**» 


7816310. 21837 10. 0677010. 28605 [50 
119.7141490. 932239. 78 1920. 21808 [0.06777 [10.285 8649 
129.7 14359. 932150.7 8220010. 2178010. 06785 [0.28565 48 


1309.7 14569. 93207. 7824910. 2175 110.0659310. 2854447 
782770. 2172310. 0680010. 2852346 


159.7 149809.93 1920.78 306.10. 2169410. 0680810. 28502 45 
1619.7 15 1909.931859. 8334010. 21666 10. 068 1610. 2848 1044 
179.7 15 3909.93 177%. 78363010. 2163710. 0682310. 2846143 
1809.7 15609. 93 1699.7 3839110. 21609 10.0683 110. 28440 [42 
l 9-7158119-9316119.78419 10.21581110,00839110.284 19 |41 


20 9.7160219.93154(9.78448 10.21552[10.06846 10.28398 [40 
2119.7 r622[9.9314619.78476110.21524|10.00854110.28378139| 
2219-7164319-9313819.78505[10-21495110.06862[10.28357 [38 
2315-71664[9.93131/9.78533110-21467[10.0686g9|10.283361[37 
2409.7 16859. 9312300. 7 856210. 21438 10.068770. 28315 36 


1 


5 «aan con to. co» LA ; Do > > a | +> +> > > > 


—— —— 


| 2519.7170519-9311519.78590j10.21410[10.06885 [10.28295 [35 
69.93 1089.7 8618010. 2138210. 6893 0. 28274034 
9-93100(9.78647110-21353 10.06900, 10.282533 

5 930929.78675ʃ10.21325 10.06908]10.28233 32 
2919.7 1788 9-9393419-78704110.21296 10.069160. 2821231 
9.718099. 93077 9.787 32 10. 21268 fo. o6923 1.28 192 130 


«a A. . oo r Aa am a om 


. 5 | 2 — — pas - | — * 5 
* | 14 
_ þ Sine. Tang. 2] Tecant; E 
24 I iq I : 


£ „ _— Oo Ie hoe” 


he © ONE | 


— —— — ——_ C—— — 
2 — — — — . — 2 2 — ee — — 


[ 487 ] 


— | fog Tangents, and Secants. 
"x 31 Degrees. | 
5 Sine. | | | Tang. Secant. | | 


- 
— 


—— —— — — 


— (— u — — 


3000.7 18090 9·93077 9.787 32010. 21268 10. 0692310. 28 19130 

3109.718299. 9306909. 7870010. 2124010. o693 110. 28171029 

3209.718509. 9306 109.7878910. 21211 10.069390. 2815028 

3319-7 18709. 9305 309.788 1710. 21183 10.069470. 2813027 

3419-71891 5 10. 2115510. 0695410. 28 109 26 
| | | | ay 


— 
9.788740. 21126 10. 06962 fo. 28089 | 25 
3619.7 1932[9-9303019-7 8902 10.210981[10.06970[10.28068 [24 | 
3719-7195 309.9302209. 7 8930010. z 107010. 69S. 28048 |23 
3809.7 197 309.9301 509.7895910. 2104 f10. 0698610. 28027 [22 
05 3919.7 199419-9300719-78987110.21013 10.06993[10.28007 [21 


3519-7 191119-9393 


— 


40[9.7201419-92999|9.79015[10-20985[10.07001[10.27986120 
” 40.720359. 9299 10. 79043010. 20957 lo. ooo. 2796619 
q 4219.7 205 5[9:9298319.79072[10.20928[10.07017110.27945 [18 
3 4319.7 207519-9297619.79100[10.20900[10,07025110.27925 [17 
F 4419.7 2096[9-92968[9.79128[10.20872110.07032[10.27904|16| 


— — — . — — — — 


5 459. 721169. 9296009. 7915610. 208440. 4. 27884015 
4 45.721379. 9295 29.791850. 208 15 0. 704810. 2786314 
47.721579. 929449. 7921310. 20787 [10.07056]10.27843|13 
; 4819.7217719-9293619.79241110.20759[10.07064[10.27823112 
, | 4919.72198[9-9292919.79269110.2073110.07071 10.27802[11 


colg.7221819.9292119.79297110.20703[10.07079[10.2778210 
5119.7223919-9291 319.79326[10.20674 |10.07087[19.27761 
5209.722599. 929059. 7938410. 20646 [10.07095110.27741 
539.7227909. 928979. 79382410. 20618 fl. 0% 10310. 27721 
54.722999 . 9288909. 79410010. 20590 flo. 7 1110. 27701 


559.7232009. 9288 109.7943810. 20562 [10.07 1180. 27680 
569.7234009. 9287409. 79466010. 2053410. o 12610. 27660 
579.7236009. 928669. 7949510. za0505 10. o/ 13440. 27640 
589.7238 19.9285 89.795 2310. 20477 flo. o 14210. 27620 
599.7240109. 928 509.7955 110. 20449 [10.07 15010. 27599 
609. 7242109.928429. 7957910. 2042110. 0 158110. 27579 


— 1 — — = 


i OO ww Eun iow e 0 


— — — 


* 


Min. [o- 82 | ow con 


Bine. Tang. | Secant. K 


58 Degrees. 


* 


— —_ hd _ 
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nl 
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A Table of Artifictal Sines, 


8 
2 


109.7262319. 
| 1119 7264300. 
10 7266309. 
1409 72683 
8 49.2703 


115 9. 72723 
169.7274 
1719-72763 

8g. 72783 
32 9.72805 


85 72582 


* 


20 9. 72823 
2t\9.72843 
42219-72803 


 N 
e 


9. 72602 


9 


9.9284 
9.92834. 7960 


9.9282 
992818 


9.92691 


9.9268 319. 


— 


9.927230. 
9.92715. 
9.92707. 
9.926999 


TT» 


9.79579 


9.79635 
9.7966 3 
1 


10. 20421 


10.20393 


10. 20365 
10. 20337 


10. 20309 


„ 
10. 20253 
10. 20225 
10. 20196 
10. 20168 


[10091 8 
10. ang 
C95 (62 6. 
10,07182 
507790) 


10.97198 
10.07205 
10.057213 
10.21 
10.07 229 


6 w ˙ QC 


10. 20140 
10. 20112 


10. 20084 


10. 20056 
10.20028 


I0.07237 


1C.07245 
10.07253 


10.07 261 | 
10.07 269 


10. 27579 
10.27559) 


10.27539 
10.27518 


10. 27408 | 


10.2578 
10. 27458 
10. 27438 
10. 27418 


9.27398 
10.27378 
10:27 357 
10.27337 
10.27317 
10.27297 


10. ZOOOO 


10.1997 2 
10.19944 


4110.19916 
10.19888|10. 7309/1 


10. 19860 


10. 19833 
10. 19805 


10.9777 


10. 19749 


10.07277 
10.07285 


10.07 293 
10.07 301 


e Rees 7s 


10. 07317 
10. . 


10.2727 
10. 27257 
10.27237 
0.27217 
10. 27197, 


10. 27177 
10. 27157 
10:27137 
10. 27118 
10. 27095 


N 
| 
49 
ack 


[10.197211 


10.19693 


10.1 9509 


10. 19805 
101963710. 


10.07357 
10.07365 


1 0.27678 
16.27038 


1[10:27018 
18. zb 9 
R875 


0.2705813 


—_ 4 — 


1 


” nd A EA _ O_ A * Seel , 


- „ r Ht 
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* 
1 


* 


— — KK — 


Tangents, and Se 


1 . Fra 


A 1361s 


TTY T 


OW CIV. ll. 
Wy 


OE CO 


41 


9-92595 
9-92587 
9.92579 
9.92571 


— — 


1210.925903 


2255 5 
9.92547 
9.92538 
9.92530 


4019-7 32191992522 
73239˙9251⸗ 
732599.92509 


43.732789. 92498 


9.732989. 92490 


4519-73318[9-92482 
4619-73337 [9-92474 
4719-73357 [9-9240s5 
4819-7 337719-92457 


9619-92449 


7 341699244 
73435 9·92433 
; 73455 9.82123 
17 3474 19-9241 
19:7 3494 9.92408 


—ͤ — 


| 9.92401 


92392 
3.92384 
69.8 1196 
7 09.81224 
981252 


% 
21 


— Secant. 


9. 8041910. 1958110. 07397 


10. 19553110. 07405 
1019526110. 07413 


9. 80447 
9.80475 


9.80530 


9.80558 
9.80586 
9.80614 
9.80642 
9.80669 


9.80697 
9.80725 
9.80753 
9.80781 
9. 80808 


9.80836 
9.80864 
9.80892 
9.80919 
9.80947 
9.30975 
9.81003 
9. 81030 
9.8 1058 
9. 81086 


9.811130. 18887 


9.8114¹ 
9.81169 


10. 19192 


10. 19053 


10. 18748 
— - 


10. 19470 


10. 19442 
10.194114 
10. 19386 
9.19359 
10.19331 


10. 19303 
10. 19275 


10. 19247 
10. 19220 


10. 19164 
10. 19136 
10. 19108 
10. 19081 


10. 19025 
10. 18998 
10. 18970 
10. 18942 
10. 18914 


10. 18859 
10.188311 
10. 18804 
10. 18776 


9. 8050210. 19498 10.027421 


10. 07429 


10.07437 
10.07446 
10.07454 
10.07462 
10.07470 


10.07478 
10. 07486 


1.07494 
10. 07502 


[0.07518 


10.07527 
10.075 34 


10.07543 
10.07551. 


— a—— — 


1007559 
10.07 567 
10.07575 
10:075;84 
10.07 592 


10. 6 
0.07608 
10. 07633 


— 


Tang. 85 


A 


10.07616' 
10.07625F10.26429 


10.0764 


| | 


10.26978 


10. 26939 
10. 26919 
10. 26899 
10. 26879 
10. 26860 
10. 26840 
10. 26820 
10. 26800 
10. 26781 
10.26761 
10.25741 


10.267221 
10.075 1010. 26702 


—ͤ ⁰à4—éœ3çé2é?0 


10. 26682 


10. 26663 


10. 26643 
10. 26624 
10. 26504 
— — 
10. 26584 
10. 26565 
10. 26545 
10. 265 26 


— ä 


10. 26467 
10. 2644 


10. 26409 
— 


10.285382 ; 


to. 26487 


| [0037 & 


_— e — At 


O . 


Min, |; 


—— — 


cw — — — 


| 


7 


— — 2 ” EC 
* —% — . 


— — 


- * 2 —— = - « - Tn — — 
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"A Table of Aridi Sion, 


33 Degrees. 


I [9.7 3630[9-92351 
219.7365019-92343 
319-7366919-92335 
419-73689[9-92320 


519-7370819-92318 
619.7372719-92310 
79˙73747 9.92302 
89.737669. 92293 


109. 738059. 92277 
7382492269 
738439. 92260 
13 9.73863 09.92252 
149.73882.92244 
9.92236 
9.92227 
1719-7394919-92219 


20.9. 7399809. 92194 


9.740179. 92186 
74036 9.92177 
237405 5.92169 
24.7407 4.92161 
740939˙92152 
7411319192144 
-7413219.92136 
741511992127 
.74170[9.92119 
741899.92111 


. 


Tang. | 


009. 736119.92359 9.81252 


81279 
9.81307 
9-81335 
9.81362 


9.81418 


9.81445 
981473 


9.81583 
9.81611 


9.81693 
9.81721 


9.81831 


9.81913 
9.81941 
9.81968 
9.8 1996 
9. 82023 
9.82051 
9.82078 


- | 


10.18748 
10.18721 
10. 18693 
10. 18665 
10. 18638 


Secant. 


1 


10.07641 | 
10,07649 
10,0765 7 
10.07666 
10.0767 4 


9.81390 


9.81500 
9.81528 
9.81556 
9.81638 
9.81666 
9.81748 
9.81776 


9.81804 


9.81859 
9.81886 


10. 18610 
10. 18582 
10. 18555 
10. 18527 
10. 18500 


10. 18472 
10. 18445 
10. 18417 
10. 18389 
10. 18362 


10.18334 
10. 18307 
10. 18279 
10. 18252 


10. 18224 


10. 18197 
10. 18169 
10.18 142 
10.18114 
10. 18087 


10. 07690 


10.07682 


10.07698 
10.07706 


10.07715 


10.773 
1007731 
1007740 


10.077489 
10.077566 


10.26331 


| 


t0.26389 
10.26370 
10.26350 


10.20311 
10.26292 
10.26273 
10.2625 3 
10.26234 
10.26215 


10.2619 

. | 
10.26157 
10.26137 
10.26118 


10.07814 
10.07823 
10.07831 | 


10. 7839 


10. 26022 


10. 26099 
10. 26079 


10. 26060 
10. 26041 


— 


10. 26003 


10.25983 
10. 25964 


10. 25945 
10. 25926 


10. 18059 
10. 18032 
10. 18004 


10. 17977 


10. 17949 
10. 17922 


Tang. 


10.07848 
10.07 856 
10. 07864 
10.057873 
10.07881 
10.07889 


10.25907 135 


10.25888 
10.25 868 
10.25849 


10.25830[31 


t0.25811 


1. 


* 


1 


| 3. 3. 2 ww wa 1 5 ran 1. 


1 49 1 


— 


Ke 


19 Tangente, aq "Secants. 
33 Degrees. 
8 — — 1 ; 
Sine. Tang. | | Secant. * © 
* 8 — 8 3 — Le. 
309.7418999 109.8207810. 17922010. 507889 10.2581 30 
7420809. 921029. 82 10610. 1789410. 07898 10.25792 [29 
32 9:7 4227 9.920949. 8213310. 1786710. 0790610. 25773028 
339.7424692 8215110. 1783910. 07914 fo. 257547 
134 74265 9.92077 82188 el 10. 0792310. 2573826 
359.7428409. 920689.82215 10. 17789 10.057931 10. 25216½5 
3 74303 99206019,82243 10.17757110.07940[10.25697]24 | 
9.922700. 177300. 0794810. 2567823 
82298010. 17702 [to. 0799610. 2565922 
3582325 10.1767 5 e 10.256401 
| —1 
40 437% . 920279. 8235 210. 17648 [0.07973 — 20 
419.7439809. 92019.823 8010. 176200. 07982 10.256029 
4209.744170. 920109. 8240710. 17593 to. oo 10.255838 
439.7443609. 920029. 8243510. 17565 f. 079990. 25564 12 | 
4p: 7445519-91993ÞP» 82462 0.17538 10.08007 10.25545 16 
74474. 91985. 82489010. 17511010. 08015 o. 2552615 
744939. 919 769.8251710. 1748310. 0802410. 25507 14 | 
-745 129.9196809. 8254410. 17456 0. 080320. 25488 f; 
74531 9.272595. 825710. 1742910. 08041 0. 25469 12 
1.82599 e eee 10.254511 
10. 173740. 8058 to. 25432 [to 
10. 17347 fi0. 80661. 25413 9 
a 0 10. 1732010. 08095610. 25394 8 
4 9 82708010. 1729210. 08083 10. — 50 71 
549.74544/9. 910 9.82735 10.7265 10,08092] 10. — 1 6] 
N 8 — nn 4 
| 466219.9igoof9.$276210.17238110. 08 100 ro. — "of 
7469 19.918920. o. 17210 10.08 10910. -25319] 4} 
15719-747001991 88319, 8281710. 17183 10.08 11770. 25300] 3 
53] 747t919.91 87 4j9:$2844)to. 17758 10.08 126 10.25 281 2 
5949. 9.51 87 to. 17129 .o 1340.2 5263 11 
{16019.747 561919 . 2899 [to. fer 10.08t43510. 25244] of 
2 „ | KY + 160 T1 
21 8 2 Tang. N | Secant. | 2 
PTL. er I TT, SY | | | 


TL a2 
A Table of Artificial Sines; 
F | 34 Degrees. ys cs 
oF: Secant. 


_—_— * 


Sine. | Tang. 


10. 17 10110. 08143 0. 25 24460 
19.7477 5/9. 91849 9.829260. 170%4 (10.081510. 25225 59 
29.747949. 91840. 8295 310. 17047 10. og 160 10. 25 20658 
39.748 129.9183209. 8298 1010. 170. 08 168 [0.25 18857 
49.7483 109.9182300. 8300810. 1699210. 08 177 [10.25 169 56 
Lo CR a 

5 3 9.83035 10. 16965 0.08185 flo. 2515055 
59.748689. 918069. 8 306210. 16938 10.08 1940. 25132054 
79.748879. 917989. 8308910. 169 1110.08 202 [10.25 11353 
89.749069. 917899. 8311710. 16884 10.082 1110. 2809452 
99. 74924%. 917819. 831440. 1685610. 0822010. 2506 * 
1009.749439. 917729. 8317 1010. 16829 10.082280. 25057 [50 
19.749620 9.9 1763 9.83 19810. 16802 10. 08237 10. 2503949 
129.7498009. 9175 5.83225 10. 16775 fo. 08245 flo. 2502048 
139-7499999 17469. 8325310. 16748 flo. 0825410. 25001 47 
14 9.78017 9. 9173809. 83280010. 167 2010. 08262 0. 24983 [46 
15 9˙7 50369. 91729 


168 ˙75054˙9172 
179.7507 39.917129 . 83361010. 16639 10. 082880. 24927 43 


| 18.750919. 9170398338810. 16612 10.0829) [10.24909 [42 
19 ˙75 1109. 91695 ·83415 10. 16585 0. 08305 10. 24890 41 


— — . — — — 


— — 


ö 
9.747569. 91857. 82899 


9.83305 0. 16693 0.08271 10. 24964 45 
8333410. 166660. 0828010. 24946144 


200975 1289.916869. 83443 10. 16558 10.083 1410. 2487240 
1219.75 1479.916779. 83470010. 165 3010. 08322 10. 24853 39 
| 9.91669[9-83497|10-16503[10.0833110.24835[38| 
9. 9166009. 835 2410. 16476 0.08340 10. 2481637 
8355 110. 16449 10. 08349 10. 2479836 


2609.752210. 916430. 8357810. 16422 0.08357 0. 2477935 
2509.752399. 916349. 8360510. 16395 10. o8 366 f10. 24761034 
2709.752589. 91625 9.83632 10. 16368 10. 08375 10. 24742033 
289.752769. 91617 9.836590. 1634110. 08383 10. 2472432 
209.7529409. 91608090. 8368610. 163 1410. 08392 10. 24706031 
8371310. 16287 0.08401 0. 2468730 


7531319-915 
Sine. |. Tang. | Secant. E 
— - — 4 
— D Wn | 
— — —ͤ—e— — 


mee 
— —- — — 


r 
* 


— 
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_ + 


* Taal and | Secants. 


34 Degree. 


30 9.75313 


32975350 
3319+75 368 
3449-75386] 
3519-75495 
3019-75423 
3719475441 
3819.7 5460 
3919-75478 
— 4 —2 
4919-7 5496 
4119-75514 
4219-75533 
4319-75551 
4419-75569 
45 9.75587 
4619.7 5005 
4719-75624 
4819-75642 
4919-7 566019- 
509.7567809. 
519.75696 
52975714 
5319-75733 
545. 28 


5519-75769 
5019.75787 
5719-75805 
5819-75823 


34 97533019: 9159119.83741 10. 16200 


59]9-75841[9-91345 
[9-9+33619-84523 1.15477 


Tang. 


—̃ — | — 


9.91899 9.837 13 10.16287 


9:91582/9,83768 10. 16232 


9-91573/9-83795 10. 16205 
9.915659. 63822 10. 1870 


— — — 


9 9155609. 83840 10. 16151 
9. 9154709. 83876 10. 16124 
991539983903 10. 1609 
9-915 3919-83930 10. 16070 
9.9152119- 83957 10. 16043 


— — — 


9.915049. $4011 10. 15989 
9-91495|9+84038,10-15962 
9-9148619-84065 10.15935 
2 2 . 84092 10. 15908 
9. 5917690 8411910. 1888. 
9-914601j9.84146,10.15854 
9:9145119. 445 10 7505 
99144209. 


9. .84281110-15720 
9-9140719-84307/10-1509g 
9-91 35819:$4 33410-15666; 
9-91389|9.84361110.15639 
1.7576919-91381 9. 84388. 10. 15612 

84415 1019889 
2 84442,10-15558 
9.844690. 15594 
84496 10.15 504 


9.915129. 83984 10. 16010 


8˙ Secant. 


o. o8 409 
10. 08418 


10.08427 


10.0840 


Date. 


10.0845 3 
10. 08462 
10. 08470 


10. 08479 


10. 08468 
10.0849 
10.08505 
1 0.085 14 


——— — 


'0. 24577 


10.24504 


10. 24486 | 


10.24467 
10.24449 
10. 24431 b 


10.085 32 
10.085 40 
10. 8549 
10.085 58 
56 


10. 24413 
1024394 
10. 24376 
10.2435 


10. 24340 


7110.08575 


10. 24322 


10. 8584 
10.0859 


10,08602 0.24267, 
10. 08621 10. — 


0.24304 


10. 24286 


10. 08637 
10.098 


10. 08619 10. 24231 
10. 0862810. 24213 


0. 241950 


PCI 
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: 


-1519.76129 
1619.76146 
1719.76164 
1819.76182 
190. 76200 


A Table T] Artificial Sines, 


35 Degrees. 


319-75913 
419-7593 


| 

9-9133 
9.91328 
9-913! 


| Tang. 


— 


845230. 15477 


8455 
84570 


9.913199. 84603 


8 9.759499. 9129215 

619.7596719-91283j9.84684 
719-7598519-9127419.84711 
89. 760030. 9126609-84738 


1009. 76039 


119.757 


129.7605 


139. 70093 
I 9.76111 


[2019-76218 


9.91240 
9-91239 
9.91230 
9.91221 
9-91212 


9.91203 
9.91194 
9-91185 
51176 
9.91167 


9.91301;9,84630 


—ͤ —— 


84657 


99.7602 100.91257 9.84764 


— — — 


9.84791 
9.84818 


10.15155] 


9.84845 
9.84872 
9.84899 


— — 


10. 15450 
10. 15424 
0.15397 
10. 15370 


— — —UU3.,.. —_— 


10.15 343 
10.15316 


10. 15 209 
10. 15182 


10. 15128 
10.1511 


2110.08735] 


' — a. 


Secant. 


10. 08664 
10. 08672 
10.0868 1 
10.08690 
10. ogg 


10. 08708 
10.087 17 
10.08726 


10. 08743 


1008752 
10. 08761 
10. 08720 
0.08779 
10. 08788 


= nd A EST” 


— — cc 


9.84925 
9.84952 
9.84979 
9.85006 
9.85033 


911589 8 m_ 


2109.762369. 911509. $086) 
2209. 7625319-9114119-85113 


2519-76307[9-91114ſ9.85193 
26 9.7632519-9110519.85220h1 


270.7634200. 910969. 85247 


289.7636 


91087 


9.85273 


2919-70378 .91078[9.85 3001 


3019-76395 


9.9106; 


9085327 


10. 1505 
10. 15048 


10. 14941 
0.14914 
10. 14887 
10. 14860 
10.148 34 


10.08797 


0.08824 


10. 08842 


10. o 8806 
10. 08815 


10.088333 


10.24141 
10.241253 
10.24 105 
10.2408 


1 o. a4%9 


10. 24061 


10. 24033 
10.2401; 


10.23961\ 


50.239975 
10. 239797 


— — — 


10. 23872 45 
10.2385 4144 
10.23836]4' 
10.238184 
10. | 
—— 


1023943149 
10. 23925 
10. 23907 4 
10.2388 


o. og8y 1] 
10.8860 
10.088681 


10. 08877 


10. 235782 


10.2374 
10. 23729 


10.2371 I 1 36 


10.23764 


10. 14807 

0. 14780 
10.1453 
10. 14727 


16.14673|10.08931 


'o.0B8gy 
t0.08904. 
10.0891 7 
10.0892 2. 


10508886! | 


— | 


. | Secant. 


[ 


- 
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Tangents, and Secants. 


30[9-7639519-9106 
31[9-76413[9-9106 


4019-7657 29.9097 
14.765909. 90969 
4209.765079. 90960 
43 Av 2.2957 


79609. 86126 


9.853270. 14673 
9.85 354119-14647 
9.85 380,10. 14620 
3319-7044919-9104219-85407, 
3419-7646619-9t033[9-8543 


7 


369.7650209. 9101485487 
3719-765 19%. 1065514 
389.765 37%. 9099609. 85540 
39.765 54%. 90987 9.85567 


85594 
85620 
9.85047 
9.85074 
2 5700 


10:14593 
10:14565 


10.145173 
10. 14486 
10. 14460 
10.144323 


— — 


10. 14406 
10. 14380 


0.14353 
10. 14326 


10. 14300 


. 


Secant. 


o. o8931 
10.08940 
10.0894.9 


10.089;9 
10.08968 


- 


10. 23605 
10. 23587 
10.2356 
10.235582 


19.235314 


10.8977 
10. 08986 
10. 08995 
o. ogooꝗ 


10.09013 


10.23516| 
10.23498 


10.2348 
10. 23463 


10. 23446 


10.0902 2 
1 0.0903t 
10.09040 
10889 
(0.09058 


10.23428] 
t10.23410}] 


f0.2339J 
10.23375 
10.23358 


9.85727 
9.55754 
5.85280 
9.85807 
9.85834 


9.85860 
9.85887 
9.85913 
9.85940 
9-85907 


9.85993] 
3 86022 
9.880465 
adds 
519.86100 


ö 


10. 14273 
10.142466 
10.142200 


10.1413 


10. 14766 


10.1414 
10. 14113 
0. 14087 
ro. 14060 


10. 14033 


ro. 14007 
10. 13980 


1 0.1395 4 


10. 13927 
10.1390 
1.13974 


10. go 
10.09076 
10.0908 6 
10.09095 
10.09104 


10.24 340 


10.23323 
r0.23305 


t0.23288 
t0.23270 


[0.091] 3 
1009122 
10.097131 
10. 09 140 
l 9889149 


10. 23253 
10. 23235 
10. 23218 
o. 23200 


16. 09168 
r0:091 68 
10. 09177 
10:09186 
10:09195] 
[6.09204 


19.24165 
10. 23148 
10. 23130 
10.23113 
g. 23095 


3 


10.23 183] 


ne 
- 


ol 


wy 


Tang. 


2 
Secant. 


n 


— 2944 ů — 


—— — 


18] 


101 


o wo 


y = FE Re, 
ti DO TD 2 — — 


O'- Nw +4 uw 


LY 


51 


* 4- we „„ 


— — 


54 Degrees.” 


2 
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-. 
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A Table of Artificial Sines, 
36 Degrees. | 


13 
5 


9.771470 
9.77164 


9. 
6. 
9- 
9. 


Tang. 
9. 907969. 86126 
9.90787 5.86153 


———— 
10. 13874 
10. 13847 


9.90777. 86179 
9.90768 


9.9074119.86285 


9-907 1319.86365 
9.9070419.86392 


9.9068519.86445 
9067609. 86471 
9.90667 . 86498 


5 
.go64819.86551 
900391p-8057 
9063 

2 


g 8670, 
4 86736 
9.86762 


9-905 5519-86815 


819-905 4019. 8684.2 


9-905 3719.86868 
9.905 2719.86895 
9.905 1809.856921 


— 1 — 


10. 13821 


9. 8620610. 13704 
9.907 599. 86232010. 13768 


Secant. 


10.09204 
10. 09213 
10.09223 
10.09232 
10.09241 


1 


10, 23078 
10.23061 
10.23043 
10.23020 
10.23009 


9.90) 5009. 8625910. 13741 


10.13715 


9-907 310. 863 12010. 13688 
0519. 907229. 863 39.10. 13662 


10.3635 


[10.1 3609| 


9.906959. 864 1810. 13582 


10. 13556 


10. 13529 
10. 13502 


10. 09250 
10. 09259 


10. 09278 
10.0928 


10.093 15 
10.9324 
10. 9333 


10.092691 


10. 22991 
10. 22974 
0.22957 


10.22939 
10.22922 


10.2290; 
10.22888 
10.22870 
10.22853 
10.22836 


906 a; -86524110.13476 


10.13450 


10.13317 
10. 13291 
10. 13264 
—73235 


10. 13423 
09. 8660410. 13397 


9062000 5550 10. 13370 


610.3344 


10. 09343 
10.0935 2 
10.093601 
10. 99370 
A e 
10.09389| 
410.09398[ 
10,09408 
10,0941 7 
$0.09426 


10.228 19 
10. 22801 
1022784 
10. 22767 
10. 22750 


10.227330 


10. 22715 
10. 22698 
0. 2268 
10. 22664 


* 


9. og 65g. 8578910. 13211 


10. 13185 
10.131658 
10. 13132 
10. 13106 
9.13079 


10. 09436 


19.09445 


10. 09454 
10. 09463 
10. 09473 
10.09482 | 


10.22647 
10.22630 
10. 22613, 
10.225956 
10.22578 
10.22561 


4 | Secant. | 


i a © - 


1 
222 


[ 
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Tangents, and Secants. 


36 Degrees. 1 


Sine. ; Tang. 
— — | q 


9. 774509 9,905 18 9.8692 


30 


35 9.77524 ˙9047 9. 
430%. 77541. 9046209. 8709 
79.775589. 9045 29.87 106 
9.775759. 90415 9. 87135 


ö 8 271 


10. 13079. 


10. 13053 
0.13026 


10. 13000 


10. 12947 
10. 12921 
10. 12894 
10.1 2868 
10.12842 


Secant, | 


10.09482 
10.0 7491 


10.09;01) 


19.09510| 


10. 22561 


10. 22544 
10.22527 


10. 22510. 


10. 3010. 22493 


10. 09529 
10.9538 
10. 09548 
10.09557 
10.09507 


440. 77677 9.903869. 87290 


459.7769490. 903779. 87317 
14519-7771119.9036819.87 343 
4719-777 2819-9035819.87369 
4819.7 774419-9934919-87 396 
49 7776 109. 903399. 87422 


509. 777789. 903309. 87448 
151]9-7779519-9032019-87475 
529.7781209. 903 110%. 87501 
5397782909. 9030100. 875 27 
[54]9-7784919-90292 — Sh. 


as 2 


15719-77896 
158[9-77913[9-90254(9-87659 
5919-77930[9-90244[9.87685 
9.779469. 902359. 2445 


| 


10.12446 


10.12815 
10.12789 
10.12762 
10.12736 
10.12710 


10. 12683 
10. 12657 
10. 12631 


10. 12578 


10. 12552 
10.125235 


10. 12499 
10.12473 


10.12420 
10.12394 


10.12367 
Salk L5.h 


10.12315 
bree 


10. 12604 


10.9680 


10. 09708 
1 0.09718 


10.09576 
10.095 8x 
See; 
10.09604 
10.09614 


10.22476 
10:22459 
10.22442 
1.22425 


10. 22408 


10. 22391 


1.22374 


10. 22357 
10. 22340 


10 22323 


10.09623 
10.09632 
10.0964.2 
ſ10.0965 1 
10.09661 


10.22306 
10.22289] 
10.22272 
10.22256 


10.22239] 


10.09670 


10.09689 
10.09699 


10.097 27 
10.09737 
10.09746 
10.09757 
10. 09705 


10.22222 
to. 22205 
10.221888 


10.221751 


10.22154 


10.22138 
10.227121 
10. 22104 
10. 22087 
10. 22070 
7022054 


- Secant. 


14981 


— — 


— + Table of Artificial Sines, 


37 


— 


4 


— 


2 9. 783400. 
55 


9.90235 
6419-90225 9.87738 


—ͤ—' — — —— 


Tan g 


9.87711 


9- 90216 9 87764 
9.90206 9.87790 
9.90197 %. 87817 


3 


8 
vw 
30 
2 
SE 


78362 , 
2609 78379 -· 8 
#719-78395 
2800.784129. 
299.7842809. 
3009. 78445. 


90187 9.87843 
901789.87869 
90168 9.87895 
20725. 87922 


78113]p.99139(9.87974|10. 12026 
11/9.78130 
1219. 78147 
I 21. 


90 30{9. 88000 
9. 9012089. 88027 


901119. 8805 3 
8808010. 11921 


9- 2 9: 88184 


| 
25119-11895 
10.11 
1719.78230 9005 2 9.88158 
1809 7 


10. 11738 
9. 7831) 7 -9002419. 88289110. 11711 


| 10.11607 


10.12289 
10.12262 
10.12236 
10.12210 
10.12183 


1.12157 
10. 12131 
10. 12105 
10. 12078 
10. 12052 


10. 1 200⁰0 
10. 11973 
10. 11947 


4 
1 


E 11842 
10.118161 


10. 11790 
[10. 0.11764 


10. 11685 
10.116659 


10. 11633 


10. 11580 
10.1 1554 
10.11528 
10. 11502 


I! Secant. 


—— «c — „ 


1 0.09765 
10-99775 
10.097 84 


10.097 94 
1 0.09803 


10.0981 3 
10.09822 
10.09832 
10.039842 
1 ' 


10.09861 
(C.09870 
10.09880 
10.09889 
10.09899 


10. 09909 
10.09918 
10.09928 
10.09937 
SOIT 
19.0995 7 
10. pe V+ 
10.09976; 
10.09986, 
10.09995 


10.22054 
10.22037 
10.22020 
10.22003 
10. 21987 


10. 2 1970 
10.2195 3 
10.21937 
10. 21920 


10. 21903 


10.2188 
10. 21870 
10. 21853 
10.21837 
2 
10. 21803 
10.21787 
10. 21770 
10.21754 
2 


10. 21720 
10. 21704 
10. 21687 


10. 10005 
10. 10015 
10. 10024 
10. 10034 
10. 10044 
10. 10053 


10. 21638 
10. 21621 


10. 21588 
10. 21572 


10. 21555 


10. 21605 | 


; Tang. 


| Secant. 


7 Tye 52 — 


* 1 
* ad 
: * 


4. 
** > wan — oe A. A 4 
4 


[ 499 ] 


—— 
* 
„* . — —— 55 oyqﬀ — © —_— -- - — 


Tangents, and = 


: 
1 - fv ww — — — — — — 8 ⁰ — — — 9380 iv _ — — 


8 Sine. 4550 REN Secant, | 


— 


70 78445 9.89947 9. 83498 10.11502[10.10053 10. 21555300 
34.784519 89937 9˙8 8524/10, 1147610. 10063 10. 2153929 
3419-78475 9. 99927 9. 885 50 CY 145010. 10073 Il0.21522[28 
133/9-7849419- .89918 9.88577 0114240. 10082 10.21506[27 
828 89908 9.860310. 1139710. 10092 10. 2149026 
E 9.785 2719. 30895 9.986290. 11371010. 10102 10.214735 
3609.7854398988809. 9955 5110-11345 10. 10112 10. 21457 [24 
37.785609. 898 7909. 9868 1010. 11319010. 10121 10. 21440 23 
3808.785760. 89869 9.887010. 11293010. 10131 10.21424|22| 
399. 78593 9: 898599. 2-87.33 10. 11367 19.40141 10.21408 21] 


40 97860900. 99840 9.8855 $759) 10.11241 10. 10151 - 21391 [20 
4119-7862519- 3584005 55 10. 1121510. 1010021375 [19 
420786429. 898 309.888 1210.111887. 10170|10. 2135818 
439.7865 89, 8982019. 18830 10. 11162010. 10180 to. 2134207 
44978674 · 898 109.8886410. 1113610. 109010. 32616 
49. 8980109. 8889010. 1111000. 10199 10. 21309 151 
9.787079. 8979109. 8891610. 11084 10, 1020910. 21293 14 
47 9.787239. 8978119. 8305 $110.31058 10.10219|10.21277 [13] - 
4809.287409. 99755 9.889 9 10. 1103210. 10229 10.214261 1 
19 9.787 56 9. 2 09701 119. 88994 to. i 100610. 1023910. 21244 1 1 


50 9.7877219- 8995: 9. 8902010. 10980 10. 1024810. 2122810 
159, 7878898974209. 89047 10. 109540. 10258 1021212 9 
5209.788059. 357520 3907310. 1092810. 1026810. 21196 8 
539.7882 109.8972200. 89099 10. 10901 [10.10278[10,21179 
[54 9.78837 09.897129. 89125 10. 1087510. 10288 ff. a1 163 


—U— 1 es oe. 


58 9.7885319.8970319. 8915110. 1084910. 1029810. 21147 
5609.788699. 896939. 8917710. 10823[10.10307 10.21131, 
5709.788869. 89683 9.89203 10. 1079710. 103 17 fl0. 21114 3, 
5809.7 8902 09.8967 3 9.89229 10. 1057 1.10. 10327 flo. a 1098 2 
599.7891809. 89663 9.89255 10. 1074510. 10337 0. 21082 
160 2 74934 9-8905 319+ 8928: 10.10719|10.10347 [10.21066, 


Sine. I Tang. | Secant. 
2 * 2 Degrees. 
ö —— K k 4 2 * — — 


L 500 ] 


A Table of Artificial Sines, 


38 


Degrees. 


9.7893419-8965 3 


19.789509. 89643 9.89307! 


2,9.7890719-59034 
319-7898 30. 890 
49.7899 ονπ 


59.7915 89604 
09.7903 iy. 89594 
7 9.89584 
809.790 389574 
9 


109.79095 


14% 79 160.8954 


1 


2019.7925619-59155 
9.7927219-99445 
2219.79288 89435 
239.7004. 89425 


o. l 
30 Sch 


— 


9-7907913-89504 9.89515 

3 q 
895549 80841 
9-791 1 219-995 44 989867 
12/9.79128[9-895 3419-89593 
1319-79 14419-39524 19-89619 


o 9.89723 
6319-89775 


9.89931 


Tang. 


9.89281 


9 89333 
9.89359 
9.89385 


9.89411 
9.89437 
9.89403 
9.89489 


— — — 


9.89645 
9.89671 
9.89697 


9.89749 


— 
9.89801 
9.89827 
9.89853 
9.89879 
9.89905 


— —— ä 


9.89957 
9.89983 
9. 90009 
9.90035 
9.9006 1 


— — 


10. 10719 
10. 10693 
10. 10667 
10. 10641 
10. 10615 
10. 10589 
10. 10863 
10. 10537 
10. 1051 


10. 10485 


10. 0459 
10. 10433 
10. 10407 
10. 10381 


10. 10355 


10. 10329 
10. 0303 
10. 10277 
10. 10251 
10. 10225 
10. 10199 
1010173 
10. 10147 
10. 10121 


10. 10095 


10. 10069 
10. 10043 
10. 10017 
o. og oi 
10. 09965 


10. 09940 


10. 10347 10. 21066 
10. 10357 10. 21050 
10. 10366 10. 21034 
10. 10376 10.21017 
10. 10386 10. 21001 


10.10396/10.20985 


10. ca 
10. 10416 


10. 10436 


10. 10446 
10. 10456 
10. 10466 
10. 10476 
10. 10486 


10. 10406 
10.10506 
10.10515 
10. 10525 


10. 10535 


10. 10545 
10. 10565 
10. 10555 
10. 10575 
10. 10585 
10. 10595 
10.1009; 
10.10615 
10. 10626 
10. 10636 
10. 10646 


10. 10426 10. 20037 


10. 20969 
10. 20953 


10. 20921 


10. zao9oj 
10. 20889 
10. 20873 
10. 20856 
10. 20840 


10. 20824 
10. 20808 
10. 20792 
10. 20776 
10. 20760 


10. 20744 
10. 20728 


10. 20712 
10. 20696 
19.20680 


10. 20665; 
10.20649 
10.20633 
10. 20617 
10. 20601 
10.2058 


— — 


— 


th. 


{1 


| iorenway | "* 


wa 


wo 


An ive 4 . 


1 5011 


e e , . ADS. 


— 


een 


4 


Tangents, and Secants. 


38 


Degrees. 


4 


Sine. 


ur] 


— * * 


309. 79415. 353544. 90061 


3019-7951 


319.7943 10.89 344%. 90086 
1729.794479. 805245. 90112 
330.7946; 9.89324 6.90138 
349.7947809. 893 14%. 90164 


35 9.79494 9 9.90190 
89294. 90216 
370. 9 8 uf 8928400. ous 

389.795 429. 89274. 90268 


3919-795 589. 892645. 90294 


4009.795730. 
410.7958909. 
429.7960509. 89233 


460.7966 


569 79825 9. 8909 
570.7984009. 89081 
589.7085609. 89071 
4 89061 


4519-7965 219.89203 9.90449 
9.89193 
47.796849. 89183 
4809.796999. 89 1739. 90527 
499.797 1519.8916219-9055 3 


8325470 90320 
8 


9.90346 
9.90371 


4319-7962119.8922319-90397 
3-7963619.8921 3 


90423 


— 


Tang. 


10.9940 
10. 09914 
10. 09888 
10. og862 
10. 05636 


10. og810! 
10.097 84 
10.09758 
10.097 J2 
10.09706 


10.09680 
10.0965 4 
10.09629 
10.09603 
10.09577 


12 


lie. 10646 
10. 10656 


10. 10656 


10. 10676 
10. 10686 


ro. 76.706890 
10. 10706 
10. 10716, 
10.10726 


10.10736 


10.10746 
10. 10757 
10. 10767 
10. 10777 
10. 10787 


90475 
9050⁰¹⁰ 


50 9.797 3109.891529. 90578 
510.7974009. 89142 8925 


90630 


530.7977809. 891229 · 90656 
5419-7979319-89112 


9.90682 


9.90708 
9-907 34 
9.90759 
9.90785 
9081¹ 
90837 


10. 095 51 
10.095625 
10.09499 
10.09473 


10.09422 
10.09396 
10.09370 
10.09344 
10.09318 


10,09292 
10.09266 
10.0924 1 
10.09215 
10.09189 


10.09163 


Tang 


10.9447. 


” [ 


f0.1 0797 
o. 10807 


o. 10817 
10. 10827 
10. 10838 
10. 10848 
10. 10858 
10. 10868 
10. 10878 
1.10889 


10. 10909 
10. 10919 
10. 10929 
10. 10940 


10. 10899 


10. 10950 


[ 


10. 20585 J; 


10. 20569 
10. 205 53 


10. 20537 
10-20522 


10.20506 
1020490 
10.20474 
10.20458 
10.20442 


10.20427 
10.20411 
10.20395 
10. 20379 
10. 20364 


N 


10. 20348 
10. 20332 
10. 20316 
10. 20301 


10. 20285 


— — 


10. 20269 


10. 20254 
10. 20238 
10. 20222 
10. 20206 
10. 20191 
10. 20175 
10. 20160 
10. 20144 


10. 20128 


10. 20113 


—ů—ů 


Secant. 


| Min. 


10 


1 


lo w HH ww 4 ww | ova ow 


Degrees. 


1— — 


| 1719.80i51 


1498010519. B89069.91 18] 
| 15:9.80120 8889619.91224 
20 9.80197 9.88844 9.91353 


( 


5021 


— — 0 


— k — 


pm 
©'9-79887 19.8905 9.90837] 
1.9.79993]9:8904019 go86 3 
9-799 181948903 9.95889 
 3'9-799341948992019.90914 
49 7993 919:3980499-90949] 


8898909. 


10 9. S004 39.889480. 91095 
[11 9-8005819.B893719.911 21 
29. 800749. 889279. 91147 
{1 3/9-8008#9 9.8891719.91172 


.8887619.91276 
189.8016579. 88865 9130 
8885 519-91 327 


—̃ — — 


1909. 80182 


— 


2109-80213 9.8883 49.913709 
22 9.80228 9.888 24ʃ09.91404 


23/9-80244[9.8881 319.91430 


} 
4 


d 


A Table of Artificial Sines, | 
—— 39 Degrees, | ; 
| 
4 2 8 8 a K > — 
5) ine. | | | Tang. | Secant. | : 
| 


10,09163 10. 120950 10.20113 
10. 09137 .10,1096q 10, 20097 
10. 09111 10.70970;10,20082 
10. 09086 10. 1098 1 10. 20066 
o. og oo 10. 1099110. 2005 


f 


60 
59 
58 


. org - - 
10.09034 /10.11001{10.20035 
10,09998,10.11011 10.200ig 
10.08982 10.1 08 2; 4000s 
10.089567 . 1032. 0. 1998 
0. 893 110. 1104210. 19973 


55 
54 
53 
52 
51 


—— —— — 


— 


o. obgog 10.110 2.19957 
o. o8879 10x 1 — 10. 19942 


o. 8853 10. 110723 10. 19926 


o. 8828 10. 11063 10. 19911 


o. o8802 10. 1109410. 9895 [46 
— , —b̃ ———_ — 


KE 
50 
49 
(48 
47 


0. 877610. 111 
o. 875010. 1111410. 19864 
o. 869910. 11135 10. 19834 
10. 0867310.11145 


2 0.19880 45 


10. 08724(10. 11125 10.9849 43 


10.198718 4 


ö 
44 


42 


10-08647 10.13 610. 19803 
10. 0862 110. 1116610. 19787 
10. 8596 


10.126 0. 19772 
10.085701. 1 1187410.19756. 
269. 802 599.8880309. 91456010. 0854410. 1119710. 19741 


— — — 


— — 


— 


— 


57 
56 


259.8027449 88793 9.914820 08818 
| 26 9.80290 


9.8878219.91508110.08793 


eyj9-8030519-6377219.91533110-08467 


x8 9.80320 9.88761/9.91559:10.08441 


30,9-80351 


| 29 9-80336}9.B8751/9.91585,10.08415 


9.8874 109. 91610 10.083y0 


> 


Tang. 


1 
10. 11200 
10. 11218 
10. 11228. 
10.1 1239 
10. 11249 
10.1259 


10. 19695, 


10. 19664 
10. 19649 


10.197260 
10.19710134 


10.1 0, 3 


i 


lk 4 


— 


þ 


F 


f INT ; 


| 


50 Degrees. 


Cy 


[ 503 ] 


Tangents, and Secants. 
39 Degrees. 
Tang. | Secant. 


4 
r 


— — — — 

8035 19.887410. 916100. 0839010. 1125910. 19649 30 
31.803669. 887 309.9163610. 0836410. 1127010. 1963429 
329. 803829. 887 209.9165210. 0833810. 1128010. 196188 
3309. 803979. 88709991688 10. 0831210. 1129110. 19603 [27 
349. 804129. 886999. 917 1310.008287 10. 1130310. 19588 26 
3519-8042819.88688[9.917 391 10.08261110.11312[10.19572 25 
3619-8044 3.88678 9. 91765 10. 08235 10. 11322 10.955724 
379.8045 89. 886680. 9179 110.0820910. 11332 10.195423 
3809. 804730. 886579. 9181610. 08 184 0. 1134310. 19527 (22 
399. 80489 9.88647 9.91842 10.08 158 10. 1135310195111 


4 .8050419.8863 91868|10.08132 10.11 364 ae e | 
4100. 805 19}9.88626(9.91893}10.0810710.11374[10.19481 19 
4209. 805 349.8861 5.919190. 0808 10. 1138510. 19466 het 


4319-805 50j9.88605[9-91945|10.08055110.11395[10.19451117 


11 = to 43 þÞ wh ASE NE WW » 


O 


-9197 110.0802910. 114060. 19435 016 


122 


9.805 go. 885849. 91996 10. o 8004 o. 1141610. 19420 [5 
.8059$19.88573(9-92022110.07978|10.11427[10.19405 4 
479· 806 0 9.885639. 92048 10.079520. 114370. 193903 
48,9.80625 9.885 529.9207 310.0792710. 114480. 19375124 
409. 8064 109. 885 420. 92099 10.079010. 1145810. 193591 
509. 8065609. 885 319.9212510. 0787510. 11469 1.19344 ol 
5119.80671 9.885 209.9215010. 0785010. 1147910. 19329 of 


5219-80686 9.8851019.92176|10.07824110.11490[10.19314] 8 
53:9.80701(9.884991[9-92202 R007 FOI 9G: FEcES 10.192997 
540.807 6 9.88489 9.9222710. 0777310. 11511 10.9284 6 
2 EI ED | 
5509. 80531 9.884789. 922530 10.0747 0. 1152210. 19269 54 
569. 807469. 884689. 9227910. 0772110. 11532 [10.192541 4 23 
57.9. 807629. 88457. 9230410. 0769610. 1154310. 19239 3 3 
589. 80777 9.88447. 9233010. 076700. 1155310. 19223 2 
5909. 80792 884369. 9235610. 0764410. 1156410. 19208 1] 
80607 9.8842 5. 9238 1010.061910. 1157510. 1919310 


— — . — 


— — — — l rn "by EINE 170 
| Sine, | Tang. | | | Secant. S 
* —ä— — * — 


50 Degrees. 


{ 504 ] 


* 9. 809879. 88298 
1139.810029. 88287 
14 9.31017 e ns 


— .. 


A Table of Artificial Sines, 


1% Degrees, 


9.83425 
9.88415 
9.88404 
9.88394 
9.8838 3 


9.39372 
9.88 362 


| Tang. | 


9.92381'10.07619 
9.92407;10-07593 
9.92433 10.07567 
9.92458 1007542 | 

, 10.0781 
9 4 ths 75 


9.9250 
9.92535 


0.07490 
10.07465 


E 88351) 
9. 88330 


8831 
11 9.8097 219. 99308 


15 9.81032 9.8926 
17 9.81061 


25 44655 9.8815 
269.8119549.881 48 


9-88 340 


0. 92003 


18 9.8107619.8823419.92843 


9.92561 
3.92587 
9.92612 


10 07414 
A e 


ron. it 


10.0743y[10.11649 


| Secant. | | 


* 


10.121575 
10.1155 


10. 11596 


nt 


10.191193 
10.197178 
10. 19163 


10. 2166119748 


10.191 33 


9 
10. 11638 


10. 11660 
10. 11670 


ͤ»„•2»§»9L 


10.1918 
10.191103 


10. 19088 


10.1907 3 
o. 19058 


9. hoods 
10. 07337 
0.07311 
10.07285 
10.07 260 


9.92689] 
9-92715 


9.927660. 07234 
10. 7 209 
0. 7183 
10.027157 
08110.07132 


10.41681 
10. 11692 
to. 11702 
0.11713 
1 0.11724 


10.1734 


10.11745 
10.1756 


10. 11756 
10.11777 


10.07 106 
t0:07080 
10.0705 5 
0. 7029 
' eh 


3.93948 aq co” 

3[10.06927 
10. 06991 
0.06876 
10. 06850 


9.93124 
9.93150 


0. 6978 ny 11842 


10. 11895 


10.11788 
10.11799 
[0.11809 
10. 11820 
10.11831 


10. 19043 
10. 19028 
10. 19013 
10. 18998 
10. 18983 


Hh TE 


0. 18968 
10. 18953 


10 11852 
10. 1186; 
10.11874 
10.1188 


10. 18820 
10. 18805 
0. 18790 
10. 18775 
10. 18760 
0.1 8746 


— —— — 


1 I Tang. 


Secant. 


49. — 


- — (— — 


LIS ö ary ge He 


+. + > 


— 


44 


r 


5031 


1 Sine. | 


9.88105|9.9315cþ10.06850 
9. 88094 9.93170 
9.8808319.93201 
9.8807219.93227 
34 9-81 31449-88061 9-93252 


Tangents, and Secants. 


40 


Degrees. 


39 9. $1254 
31 9. 81269 


55 9.81343}9.88040 
3709. 81358 9.88020 
389. 8137209.88018 


4009. 8 140: 


42/9-8143119-87975 


9-81475}9-37942 


4619-8149c19- 87931 


499.815349,87898 


— — — 


519·81863˙87877 
530. 815929.87855 


Tang. 


— ——_— 


8805009. 93278 
9.93393 
9.93329 
9-9335 
988007 9.9338 


9.879969.934 
9-814173-87986/9-93431 10,06569 

9-93457110-06543 
9-81446[9-87964|9-93482[10.06518 
4481461). Na 9350 


9-93533 
9.93599 
9.815059. 5592094 93584 
48/9-8151919-87909/9.93610 

9-93635 


50 9.8 1549.9. 878889. 93661 
9-93687 
529-8157819.8786619.93712 


9.93738 


549. 816079. 87844 9.93763 


9.93789 


9.93814 
9.93840[10. .06160 


53s 9.31665 4 87800 9.93865 
9.93891 
(993916 


| Serant. 


10.068 24 
10. 06799 


* 06773 


0.06722 


10. 6697 
o. 667 


10. 06620 


J 0.06646 


10.067 48 


10. 11895 
10. 11906 


10.119177 
10. 11928 


10. 11939 


10. 11950 to. 18672 


10.1196 


10. 11971 
10. 11982 


10. 11993 


Were 


10.187351 
10. 18716 


0. 18686 


10. 18657 
10. 18642 
10. 18628 
10. 18613 


— 


10. 1870 


10. 06594 


10. 6492 


10.06467 
10.0644 1 
10.064 16 
10.06390 
10.06365 


10.12004 
10. 12014 
10. 12025 
10. 12036 
10. 12047 


10. 12058 


10. 12069 


10. 12080 


10. 12091 
10. 12102 


10. 18598 
ro. 18583 


0.18554 
10. 185 39 


10.185825 


10. 185 10 
10. 18495 
10. 18481 
10. 18466 


10.063 39 
10. 06313 
10.06288 
10. 06262 
6247 


10. 06211 
10.06 186 


10.061385 
10.06109 
10. 06084 


Tang. 


10.121172 
10.12123 
10. 12134 
10. 12145 
10. 12156 


10. 12167 
10. 12178 
10. 12189 
10. 12200 
10.122114 
10. 12222 


10.184591 
0.18437 
10. 18422 
10. 18408 


10. 18393 


10. 18379 
10. 18364 


10. 18335 
10. 18320 


10. 18306 


— — 


Secant. 


10. 18569 


10. 18349 


— 
HH 
22 


49 


Degrees. | 


#4 


506 


A Table of Artificial Sines, | 


- 1.8777 9.93916 
I ? $1709f 8 5.87777 9. 225935 


15 


19 


21 


| 819. 818100 9.8769 9.94120 
9.818259. 876799. 9414 


109.8 8399.876689. 94171 
119.818549.8765 79. 94197 
1249.818689. 87646994222 
1300. —— 9. 35655 994248010. 05752 
818979. 876249. 9410,57 


9.81911{9.8761 


9.8201219.87535 
9.82026j9.875 24 


9.8205 59.875001 
9.820699. 8749 


—— } cw 


Sine. 


9:94? 
1169.819269. 876019.94324 
17.8 19409. 875909. 94350 


189.9195 519-87570[9.94375 
9. 81969 © .87568 : 


819839.875579. 
9.81998 9.87546 . 


9.8204 19.875139. 


9.94554 
9.94579 
9.820849. 874799. 9 
9.820989. 87468 9.94630 
9-8211219-874575[9:94655 
9.$82127{49.87446[9.94681 


4 Secant. 


— —— 


10. 05956 


10.05 931 
10.05905 


10.568 


10. 5854 


10. o5 829 
10.05 803 


4605 


—_ 


10.05778 


10.05701 
10.05676 
10.05650 
10.056625 


1 


6110-05574 


10.05 548 
10.05 523 
10. 05497 
10.065472 
10.05 445 
10.056421 
10. 05 396 
10.05 370 
1805345 
10.5319 


5 Tang. 


— A. A... etl . —— — — — OO 2 — 


10.12222 
10.12233 
10.12244 


10. I 2266 


10.12277 
10.12288 
10.12299 
10,12310 
10.12321 


10.12332 


10.12343 


10.12354 
10. 1236 
10.1237 


— 


10. 12388 
10. 12399 
10. 12410 
10.12421 
10.12432 


10.12443 
10.12454 
10.12465 
10.12476 
10. 12487 


10. 12499 
10. 12510 


10. 12521 
10. 12532 


10. 12543 
10. 12554 


10.122551 


110.18117 


10. 18306 
10. 18291 
10. 18277 
10. 18262 
j10-45248 


— 


_ 4. _ 


10.18233 
= 18219 
10.18204 
10. 18 190 
10. 18175 


—— _ 2 


10.18161 


10.48146 
10. 18132 


10. 18103 


10.1 8089 
10. 18074 
10. 18060 
10. 18045 
10. 18031 


10. 18017 
10. 18002 
10.17988 
10. 17974 
10.7959 
10.7945 
10. 17931 
10. 17916 
10. 17902 
10. 17888 
10.17873 


— . . — 


48 


Degrees. 


Secant. | 


{ 


= 1 


rng 8 
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—— — ow . — Dawes or * * ."% 
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Tangents, and Secants. 


F _ _c.c_T 6 oc aAMmSGST.Y4 . 


Y 


a WT rm op > . oO 


Ry 
8743 


1558. 


1 


| Setant. 


4 


| 


1 
j 
4 
41 Degrees. 
| 


* 9470 


— 


369.822129·8737 
3719-32220; 
3819-82 2405 .87356 
9-8225519-87345 


.8228349.87322 


4819-8238249.87 24.3 
.82396ſ9. 87232 


9.824109.87221 
51 


$519: 
$719.82509}9-8714 1 


33/982 1968p; 15 


4 9.8226999-37334 
9. A N 873 TEE 


5619.8249519-8715 3 


9-94884; 
9.94910 


— [0.05319 


o. og 294 


9-947 32þ'0:05208, 
9-947 571 0:05 243 
19.947831 0.05217 


10.1285 
10. 12506 


10. 12588 
10. 12999 


10. 17874 
© :47 85H 


10.1 2599410017845 


10. 17830 


10. 17817 


9.948080. 05 192 
9.948340. o5 106 
9.87367 9.94859 


10. 05 141 
o. og 116 


o. ogogo 


10.126 
10. 12622 
0. $9633! 
10. 12644 
10. 12655 


r 


10.4 802 
10.47 788 


1017774 
10. 17760 


10. 17745 


28 


24 
23 


9.94035 


195 94901 


5275 


8 
9-951 


82425[9-5720919:95215 
5209.824399. 87 1989.95 
53.824753 9.87 187.95 266 
54.824579. 87 17619-95291 


10047835 
o. 4760 
10.044 
0.04709 


10.1266 
10. 1267 
10. 12689 
10. 12700 
10. 12712 


110.0177 1 
| 10. 7717 


10.177503 
0.17689 
10.7674 


10. 12553 
10.12734 
10.127475 


10.1277 
1.12786 


10. 17660 
10. 17646 
10. 17632 
10. 17618 


0. 17604 


10.12779 
10. 12791 
10. 12802 
10. 12813 
10. 12323 


. 1 = — 


0.17590 
10.17575 


10.17547 


0. 17561“ 


18427333 | 


9:95317]10.04683 
9.953420. 04658 
9:95 308.10. 04633 
589.8252387 130.95 ½½407 


5919-825 3719487 119/9.95418110.04582 


10.12$36 
10:12847 
t0:12859] 
10:2 2850 
10. 12881 
10. 12893 


10.275279 
10. 17505 
0.17491 


0.17440 


0.17477 
10. 17463 


609.825 5319187 107 995 444|10-04556 


—_ 


Secant. : 


| | 
| 


[ 5081 


„K— * bd... 


A Table of Artificial Sines, 


_—_ 


— 


| 219.8257919-87085 [9-95 49510. 04505 
319-8259319-8707 319-955 20110.04480 


5 9.82621 9.87050 9-95571110.04429 
| 9]9-$263519-3703913-95 5396[10.04404 

709.8264909. 870 89.956220. 04378 
389.8266300. 870169.95647 10. 04353 


ro. 8269109. 86993 h. 9569810. 04302 
t11]9.82705/9.8698219.95723[10.04277 
1 219.827 19]9-8697019.95749[10.04252 
13]9.82733/9-8695919-95774|10-04226 
14]9.8274719-8694719-95799110.04201 


— 


1170.827889. 86913 9.95875 10. 04125 
1809.828029. 8690 19. 95901010. 4099 
199.828 1609.868909. 959 
2009. 828309. 868799. 9595 200. 04048 
2109.828449. 86867. 95977 2 
2209.829689. 868 569. 950010. 0399 

1239.828729. 868440. 96028 0.03972 
124 9.828869. 868329. 9605 310. 03947 


| 4 Degrees. 
5 Sine, Secant. | 
. 9.82551 9.87 107 9.95 10.045 56 10.1 2893 
19.825659. 870965. 9546910. 04531 10. 12904 


4.82607. 87062. 9554510. 04455 


99.826779. 87005 9.9567 2010. 04328 


—__— 
15]9.82761]9.8693619.95825[10.04175 
1600.827749. 86925 19.95850}t10.04150 


10. 04074 


10.129175 
10. 12927 


10.129380. 1739356 


10. 12950 10.17379 55 


10. 1296110. 1736554 
10. 1297210. 1735163 
10. 12984/10. 1733752 
10. 1299510. 17323051 


10. 13005 10. 1730950 
10. 13019010. 17 295 49 
10. 1303010. 17281048 


10. 1304110. 1726747 


10. 1305310. 1725346 


10. 1306410. 1723945 
10. 13075 f.. 722644 


10. 13087 10.172123 
10. 1309910. 17 198 [42 
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